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_ INTRODUCTION
. The’ importance ‘of ruports and statistics has 1ong been con-
siderably yeater in transportation than in ot.her branches of the
national economy. AS & reSult of adapting the economy of the trans-
port enterprises to the aocia-ist econpmic system the mpox'taucé of
reports and stetistics has iaereésed s’til_;‘t‘urther in connection
with economic plauning end ite requirements. = Simultaneously the
scope, tasks, and organizational forms of transport staiistica have
undergone substantial changes.
This handbook has been prepared from the point of view of
precisely those new tasks of transportastion statistics which follow

frow the requirements of planning.

Tnis pook is intended for the relstively Lsrge number of per-

sons. occupying direcbting posts in transportation, deeling with .
transportation plsnning acd scatistics, for planners working in the
nigher echelons 63 the statistics orgaﬁiza?gions, and "for students
at the schools of planning and stetistics. Assuming that the sbove-
mentioned resders are acquainted with the basic poiats of the gene
eral theory of stetistics, the first chepter of this book is lim-
ited to s closer examination of only that type of numerical dsta
which are usually used by transportstion statistics aad which among
other things distinguish this branch of statistics from others.

The purpose of this book is to previde the basic iuformation
necessary for the proper handling of railrced, automotive, and ia-
land-shipping statistics. :

Specificaliyﬁ the book provides mformetion on the types of
statistical material collected on var:lous brenehes of the transpor-
tation econouw, existi \g systems of measurement and or derived nu- )
merical characteristics, the technical-ecnmmic significsnce of the .

meaaurementa end nunerical ebaractetist c8; usad, and. tasks and sube
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Jects of atat;spigal‘processing. The methods of statisticel obser-

véfion uéed, and the‘collection and methods of processing stetis-
tical meterial, are dealt with only briefly in this book. A more
detailed discussion of ;hia subject would reguire special treatmeut.

This book discusses stetistics in all the iwmportant brenches
of railroed, sutowotive, snd water (inland-shipping) transportation.

.Rail transport receives greater space than other breuches of trans-
portation in this bbok_for the following reasons:

1. During its ielatively long history railroad stutistics
nes sdopted an increasingly large number of ueasurements and derived
numerical characteristics, while its system-- bullt up by aceretion
over s lo.g period -- is as & result not sufficiently comgaci or
transparent and thus requires more detailed discussion.

2. The role of the railroad system in Polish trausportation
sontinues to be extremely lerge, perticularly in terms of runs com-
pleted.

Finaily 1 should like to express wmy thanks to those colleagues
who, through making svsilsble to me certain source materials and
nelping me to compile the tables, have contributed to the couple-

tion of this book.
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CHAPTER I. GENERAL REMARKS
A. THE SYSTEM OF RECORDS, BOOKKEEPING, AND STATISTICS IN TRANSPOR~
TATION
1. The Significance of Statistics in & Planned Economy

The national eccanowy 1n those countries which have achieved
or are building socislism is based, among other things, on the di-
raction by the state of the soclal processes of production, distri-
bution, exchange, and consumption. One of the tools of this direc-
tion is econouic planniug.

A planned economy caanot function without thorough reliance
on e proper system of records, bookkeeping, und statistics. Stalin
has said: "No construction, no stete work, uo plenning work is
thinkable without proper records. Aad records are uot imaginable
without statistics. Records without statistics do not put us shesd
one single step” (I. V. Stalin, Collected Works, Russian edition,
Yol VI, pege 214).

The essence of the system of records, bookkeeping, snd sta-
tistices is the organic unity of the data supplied by it. The date
of the systewm of records, bookkesping, and statistice are nscesssry
for all stages in the compilation and execution of the plan.

The compilation of the plan requires a precise knowledge of
the starting state, i.e., of the state existing at the moment pre-
ceding the plan period. The plan must include data on the execu-
tion of preceding pl;anﬁ and must establish the relationship between
plunned figures and the figures of the preceding period.

Plan sxecution must be continuelly controlled and anslyzed
on the basis of report data. The system of records, bookkeeping,
and stetistics can discherge the above tasks only if it is able to

fulfill the following importent conditions:
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1. Uniformity: comsisting of a precise connection among in-
dividual elements of the system and harmonization of their date;

2. Completeness: meaning thet the system wist embrace all
subdivisions snd units weking up the total netional economy, and all
essential social-economic phenomena. In order to provide for the
conditions of uniformity and completeness the entire system must be
created, organized, and directed centrally, by the state;

3. Efficiency: consisting of rapid collection of current
data and applying the scope and content of the information collec~
ted to the purposes of current administratioun;

L, Clarity: the date collected by the system must be ebso-
lutely correct and give a true plcture of conditions;

5. Scientific accuracy: Lhe wethods of observetion, regis-
tration, and processing of data wust be bawed on scientific founda-
tlons in order to provide for complete harmony aad unity between
— practice and science.

The content snd scope of the dat provided by the system of
records, bookkeeping, and statistics must be closely sdapted %o the
requirements and scope of the plan.

The factor which orgenizes this system and gives it direc-
tion 1s statistics, whose peculiar advanced position is based on
the following considerations:

1. Statistics is a tool in anslyzing plan fulfillment;

2. BStatistics reveals unutilized reserves in the nstional
econany and provides data making it possible to avoid dispropor-
tions in the development of individual portions of the economy;

3. Btatistics gives a general picture and & characteriza-
tion of mass phemomens registered as concrete facts by records and

bookkeeping;
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k., sStetistics investigates phenomena which are not embraced
by records or bookkeeping.

Lenin wrote, of the role and significance of statistics:
"Social-economic statistics is one of the most powerful tools of
social knowledge" (Lenin, Symposium, Vol XIX, page 364).

A socialist planned economy upholds the principles of plan-
ning in relation to the eantire system of records, bookkeeping, and
statistics. At the same time the progrem, scope, content, form, and
terms of shatistical investigzbion must be fully adspted to the
#oels and requirements of planning. This unilsteral dependence
has, however, a certain well-known interdependence, since all prog-
ress in the field of stutistics contributes also to the development
and efilciency of planniung. It follows from the esbove that:

l. In order to evaluate the degree of plan fulfillment it
is particularly iwportant for plan figures and the corresponiing
data on plan fulfillment contained in statistics to be comparable,
established by the same method, using the same nouwenclature, etc.

2. For the sawe reasons, statistics cannot compare data
over & number of months or years if these data were established by
different methods, if they deal with objects structured differently,
or if for other reasons they are not compsrable.

3. All methedological chenges in planning and statistics
wist be first carefully weighed and coordinsted in order to avoid
these discrepancies.

2. _Records

The term records means the recording of individuel concrate
facts of importance for the given installation or enterprise. Reg-
istration is usually simultaneous with the receipt of the facts, or
coincides with filling out primary documents such as orders, con-

tracts, |usts, iravel reports, route maps, schedules, etc.
] b
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Despite the variety of objects and wethods, transport records
are kept in sn organized manner on prescribed forms and according
to standard instructilons.

Records are kept in all braenches of the national eccnomy but
their significaence in trensportation is exceptional. The need for
daily registration of an eunormous quantity of dats connected with
the shipment of passengers and freight; data on the guantity, state,
snd disposition of rolling stock which is in constant wmovement, data
connected with personnel, materisl, etc -- this need requires that
transportation, particularl% the railroads, meke wide use of records.

Two different subdivisions (trends) of records are distin-
guished in traenspcriation: these are operationzl and sbatistical
records. Operationsl end statisticel records euwbrace the same items,
but from different points of view. This leaves its mark on the
wethod of taking deta, the items registered, deadliunes, etc.

Operational records are based on the requiremeats of current
work, which they wmirror directly end are usually also a part of cur-
rent work. The significance of operationsl records in transporte-
tion is enormous, since a large portion of all registration activ-
ities in trensportation is undertaken not only for the purposes of
records but also comprises a definite operational activity in itself.
By way of example we may mention the compilation of traasury docu-
ments, shipping invoices, information on arrivals and departures,
etc. For this reason the principsl efforts of registration work in
transpertation fall to operational records, with operational work-
ers doing +he actual work.

Stetistical records are kept in the interests of planning
and finsncing, aud for research purpcses. Statistical records are

distinguished by their systemstic nature end by their treatment of

-6 -
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registered items as mass phenomene in order to describe them in a
wore general fashion.
3. _Reports

The concept of reporting includes all types of documents, re-
ports, compilations, and other work presented to superior orgsniza-
tional units in order to provide them with facts.

The functions of reporting are thue limited to presenting
data derived from records, usually in an ordered fashlon consisting
of the grouplng of data, addition of Tigures, etc. Reporting is
thus not & special element in the system of records, bookkeeping,
and statistics,; but constitutes a sort of continuation of records.
The significance of reporting in transportation is unonetheless
enoruous «

The orggnization of transport -- highly complicated spstially
and functionally -- wmeans that its reporting slso comprises a great
wealth of items and methods. Like the subdivision of records a dise-
tinction is made in transportation between operational end statis-
tical reporting. This does not mesn, however, that data from oper-
ational records ere comminicabted exclusively in operational report-
inge

Operational reporting is intended for purposes of direct ad-
ministration. The location of the transportation process over a
considerable area, and the need for precise coordination of widely
separated agencies and all basic parts of a transportation enter-
prise, means that tvansportation, unlike industry, requires much
more highly centralized administration and thus must base its op-
erations on frequent and timsly operational reporting.

The proper administration of transportation, perticularly

rail transportation, would be impossible without operational report-

- -
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L]
ing, while the correctness of this sdministration depends to 2

lsrge extent on the quality cf reporting.

Statistical reporting, intended for the requirenents of sta-
tistlcs, control, plananing, and financing, embraces louger periods
of time,'is- precise and exhaustive, and thus contains maverial use-
#ul for more profound analysis.

Operationsl reporting, vhich is usually done by telephone
ond telegreph, should be kept to the minimum necessdary for opera-
yionsl administration, since 1ts excessive use is unnecessary and
often harmful. + should also be kKept in wind that the desdlines
imposed upon operational reporting sometimes make necessary certain
simplifications, and even small} inaccuracies are understandable un-
der these circumstances. IFor this reason operstional reporting
must be frequently controlled by comparison with the data of sta-
tistical reporting. When desdlines are ot imposed it is desir-
sble to turn from operationsl reporting w statistical reporting;
which gives grester guersntee of sccuracy.

4. Rookkeeping

A socialist planned economy makes use of the data of book-
keeping, spplies them to its needs, & in connection with the pe-
culier function of money in the socialist system assigps to book-
keeping definite tasks dictated by the reguirements of planning.
Bookkesping has primerily the following obligations:

1. It plays a basic role in the method used for managing
socialist enterprises based on khozraschet.

2. It watches over the expenditure of socially owvned mate~
rial and financial resources in accordance with regulations.

3. It pictures the state of permanent resgurces exd the
circulation of turnover resources and sources of financing perman-

ent and turnover resources.

‘\:
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b. It registers the method of fulfilling plenned goals and
of achieving goals in excess of the plan, and provides a picture of
“the resulting financisl achievements.

The iMnce of the above-mentioned goals of hookkeeping
and their significance in the developuent and control of plan ful-
‘:‘illn;ent mean tﬁat correct bookkeeping, in accord with reguirements,
is the obligation of each socialist office, enterprise, asnd instal-
lation. ‘

Being governed by the general principles of bookkeeping eud

ulfilling the tasks sssigned to it, bookleeping registers the move-
nent of waterial end finsncial 1téuzs, presents the results of ac-
tivity end the state of property in the‘ foru of an accounting of
results and the bslance sheet, and establishes the production costs
of the operating units. Bookkeeping records are kept in chrono-
logical oxder.

In matbers which ere part of the
keeping there is a separate standardized reporting service, made
uniform by the government. It is called fimancial reporting.

5. Stetistics

The purpose of Statistics is to describe the state and de-
velopment of phenomens on the basis of a large quantity of data.
Statistics mey deal with the most varied phenomena if these have &
mass character. All the Sacts subjected to systemtie iovestiga-
tion ere called the statistical mass.

The mass nature of the phenocmens with which statistics desls
means that in its operations it must u;e figures éven when it is
dealing quslitatively with the material under investigation. Sta-

tisties 18 not e branch of mst.hemtics but s separate discipline,

although its methods are mathemeticel in nature.
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Statiatics therefore differs from other sciences not in the
obdect of ita mvestigationa but 1n its met—hads , Which consist ba=
sically in the following:

1. $yetamat1¢ally groupiog the units of statisticsl mate-
rial according %o definite criteria to establish common cheracter-
istic features (numerical description).

2. Grouping and comparing( the material under investigatiﬁn
in order to reveal existmg connectious and interrelations (aumeri-
cal analysis).

The orgeaization of wass ix.westigation is based on statis-
tical observation, i.e., on establishing and registering the facts
which must be used as a basi{s for the development of statistical
data. Observation is thus the first stage of statistical work.

Transportation statistics deal primarily with economic phe-
nomena and thus with statistica_l masses which are subjected to fre-
quent changes tm‘cughoufc time. Depending on the type of phenomena
mvestlgated ad the recfuirements of the investigation the facts
way be established snd glstereu in two ways:

1. By recording the state of affairs at a definite woment

in time (so-called static cbservation).

2. . By syste;matic registration of changes occurring in suce
cessive time intérvals (so-called dynamic observation).

" .In tramsportation statistics static observatiois are used in
inv"entorying permanent re'sxmrées., in establishing the initial num-
ver of freight caré, pevrsonn'_el, etec. According.to the principles
ofu dynamic ol;ae::va'tion., 6u Fhe .other ha;rl, shipments, the opera-
‘hion of rolling 51;0&,0 the turnover of materials in warehoudes,
”etc » are ragia'aered- A d.iatinction is made between the following:

C. 1. 0verall mvestigations embracing sll installations

within the limits of the group under investigation.
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2. Partial investigations in which only a portion of the in=-
stallations are investigated.

Partial investigetious are usually cheaper than complete
ones and may be carried out much more rapidly. This method is used
particularly vhen investigations are connected with the destruction
or injury of the objects being investigated, or when a couwplete in-
vestigation and the development of accurate results would be ex-
tremely expensive, difficult, or impossible.

One method of partial investigation is the method of repre-
sentative investigation, consisting of investigating ouly a ceriain
nunber of units of the total number, or selected such that each unii
out of the total have an equal chance of representation, i.e., such
that the principle of equal opportunity be retained in selection.
If the portion selected is large enough it constitutes 2 represen-
tative group, or becomes coumensurate with the entire group. Under
such conditions the resulis obteined from a representative investi-
gation may be generalized and extended to the entire group.

Partisl investigations, particularly representative inves-
tigations, are widely used in transportation statistics. Exemples
are the use of this method for investigating reil traffic on indiv-
idusl lines, the number of passengers carrled by individual passen=~

ger treins, various ivypes of investigations of shipping statietics,

not included in the obligatory program of stetistical investigations
may be dealt with in special investigations. The investigated units
within the body of collected statistical material are grouped sys-
tematically according to the criteria edopted, while the date re-
sulting from the collection of numerical information in each group

are presented in statistical tables.
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The proper grouping of the units under investigation is a
basic problem, snd similtaneously a difficult one, since the devel-
opuent of statistical tables need not be limited to & mere numeri-
cal deseription and a characterization of the group under investi-
gation, but may be used as an objective tool for scientific Inter-
pretation of mass phenowens.

Tndivieibly connected with the quantitative and quelitative
handling of usss phenomensa, statistics is concerned basically with
groupings which generalize the derived numerlcal characterigtics
as average figures or overall indexes; these are the: transferred
to tables, thus characterizing the phenomena under investigation in
their basic agpects, interrelationships, end development.

3., SPECIAL FEATURES OF TRANSPORTATION STATISTICS

1. General Remarks

Transportation statistlcs may be defined as the use of sta-
istical wethods to investigate systems and activities connected
with the displacement in space of perso:s and objects.

Prensportation statistics, like statistics in all branches
of the natiousl economy, services the development of the national
economy, the rationalization of shipping, increasing labor produc-
tivity, reducing production costs, etc.

Transportation statistics is usually called "branch" statis-
tiss, since it relates to a specific branch of the &

Branch stetistics has many features in common with respect to the
organization of mass investigation end methods of handling the mate~
risl collected; it is based fundamentally on overall statistical ma-
terial. Transportation statistics reflects in sddition those dif-
ferences which have contributed to the i;oution of trans.portation
into e special branch of the nationsl economy. The important dif--

ferences are the following:
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1. In transportation the results of shipping caunot be iso-
lated from the actual shipping process, which appears ln all stages
of the technological procees of shipping and which is expressed in
shipping statistics. Shipping statistics must meke use not only of
the number of passengers and the tons of yoods transported, but
also of the individual runs, expressed in complex units.

2. In other branches of the national economy the production
process is basically localized, while in transportaticn the produc-
tion process, even a siuple shipment, extends over a considerablie
area in a basically linear fashion. Thus transportation statistics
freqguently uses the concepts of lines, roads, segments, etc, 8s the
basic territorial breskdown for grouping end processing statistical
material. Thig is reflected in statistical tables in which geo-
graphiesl uaits play & much lerger role than in other branch ste-
tistics.

3. As production tools traunsportation uses an enorwous Rum=
ber of rolling stock which is in constant movement. This makes it
necessary to include in reports and statistics on the operation of
the rolling stock & large number of units and coefficients which
comprise extensive closed systems.

L. The use of the work factor takes on a specific nature
in transportation; this is seen subsequently in employment statis~
tics h separate indexes of labor productivity are used for
individual services and plant groups,

5. AS regards the methods of statistical observelion trans-
portation statistics attempts to limit ite activities to the mini-
mum registration of facts necessary for statisticel purposes, using
as source material primarily data from the weil~developed system

of operational registration.
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Tue handling of statistical materisl ie based on the gemeral
theory of statistics in transportation statistics. Transportation
statistics, however, retains cexrtaln individuel features.

These [eatures are visible primarily in the particular
structure of certalin units, the frequent use of so-called coeffi~
clents, and the use of only certain types of average values.

In subsequent sections we shall discuss in more detail these
latter pecullsrities, as well as the role of statistics in planning
tra:sportation and the subjects dealt with by transportation sta-
tistics.

2. Units of Measure in Transportation Statistics

Units are used to describe the state existing at 2 given mo-

ment, the scope of the results achieved, or the quantity of work
accomplished in a given period of time. Transportation statistics
uges simple, complex, and mean units.

Simple units include units of time, weights, meesures, cor
certain activitieé (such as the shipment of a single passenger or
a single uanit of goods).

Complex units are those such as passaenger-kilometers, ton-
kilometers, train-kilometers, axle-kilometers, car-kilometers, KM- fHPi
kilometers, cer-days, barge-days, etc.

Mean units are those used to calculate certain averages such
as the mean dilstance traveled per passenger or per ton of goods in
kilometers, the mean load per freight car in tons, the everage nume
ber of people per passenger-car axle, the mean gross weight of
trains, etc. These mean units define primerily the qualitative as-
pect of these mass phenomena.

« Derived I ical [:] gtics
Statistica is not limited to the compilation of statistical

tables containing absolute figures divided into groups according to

-1l -
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definite fesbures, or to the compiletion of tables containing so-
called derived numerical charscteristics, providing descriptions,
comparisons, and analyses of the data compiled, or characterizing
those data, particularly qualitatively.

Typical derived numericel cheracteristics which are frequente
ly used in transportabion statistics include average values (mean
values), absolute figures, and overall indexes.

Average Values

An average is the generalized quanvitative characterization
of some definite feature of the units included in the group under
investigation. An average may be used as & general characterization
only in regard to a group which is composed exclusively of units cone-
taining the given fewture being characterized. Groups of this type,
homogeneous with respect to the given feature, sre obteined by the
method of grouping. It follows, therefore, that the word “average®
should always be followed by & precise description of the concrete
group to which it refers.

In curreat practice transportation statistics uses generally
uncomplicated statistical-mathematical methods, and in relation to
average values rarely goes beyond using the arithmetic mean and the
weighted arithmetic mean.

Transportation statistics derives the above-mentioned means
directly from genersl figures, summary figures, characteristics fig-
ures which are not supplemented in any other type of average and
celled, in the general theory of statistics, "isolated". This some-
times wmakes necessary a more detailed description, & mors coucrsie
presentation of certain mass phenomena connected with transporta-
tion, in the form of special supplementary investigetions.

The ordinary arithmetic mean. The basic form of averages,

and at the same time the most widely used form, is the ordinasry
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arithmetic mean. This is calculated on the basis of individual
characteristic elewents:
Xy Xpy X3 eee Xpy according to the formula:

;anxl+x2+xj+... Xpn
n

Using the short method of summation generally adopted in
mathemstics the above formuls cawn be presented in the following forms

7. X
%, = —
Bxampie. Five trucks, each wilth s capacity of 4 tons, were
joaded with goods weighing 3.5 tons, 3.0 tons, h.U tons, b0 tons,

and 3. tons.

The arithmetic mean of the loaded weight per truck equaled:

¥y =35x3.8¢ #;0 + b0+ 3.7 o 1220 = 3.0 tons.

2

Statistical stetements on the number of rolling stock fre-
quently contaia items such as "the average daily number of cars {ve~
hicles) per month..." These cases also concern the ordinsry arith-
wetic mean of the number of cars (vehicles) registered in individual
days of ‘the given month.

The welghted arithmetic mesn is en arithmetic mean of {ig~
ures which differ with respect to their importance in the given
analysis. Thus each such figure has & “weight" determining its sig-
aiticance, while the welghted arithmetic mesn is obtained by malti-
plying this number by its weight and dividing the sum of these pro-
ducte by the sum of weights accordiag to the following formula:

ia = X108, *f&j Xty & v xm

ml+na+m3+ e mn

or a shorter method:
§n = f: i
hel = m
Example 1. In the given month the following numbers of pas-
gengers were transported between station O and stations A, B, C, D,
and B3

-l -

Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81»01043R00040040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

Number of Passengers - Distance (Km)
16,860 ' T :
12,480
8,780
k4,240
2,161 26

The (weighted) mean distance each passenger was transported

in the above example equals:

P =16,86<)x5+ 12,b80 x 11 + 8,780 x 14 + b,2hu x 21 + 2161 x 26
a 16,860 + 12,480 + 8,780 + 4,240 + 2,161
= 485,126 - 11 ka
Lk, 521
The mean distance esch passenger wag transporied, calcula-

ted in the above example without taking "weight" into account,
would give an erroneous answer:

ER RS l; + 2L+ 26 = 15.4 kilometers

Sxample 2. In the glven year the following were transported:

Type of Goods Millions Mean Distance Car-

of Tond ried per Ton, (Km)

Black coal and coke for export 510

Black cosl and coke for domestic
use 2ko

Stone, sand, etc
Agricultural products 180
Other 59 200

According to the above method of calculation the (weighted)

mean mean distance of transportation per ton for the entire mass of

goods equals:

10 x 26 + 240 x 54 + 130 x 28 + 180 x 11 + 200 x LYy, 660

210 x 26 » 2, s ____a,.iéa..,
= 28 kilometers. ’

Relative Figures
Relative figures are cbtaized by dividing one of two coupsr-

able figures by the other. Relative figures are a different type

- 17 -
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of index, of which the following are the wost frequently used in
trensportation statistics: .

1. Indexes of strucm These §how th’eurelat'ionship of
the part to the whole of a given mass pheunomenon and a;‘e usually
exéresséd in percentages. -

Exarrmle. Of the total number of 38,430,000 passengers who

used normal-geuge reilroad trains during a given mo'nth, 28 723,000
passengers traveled in suburban traffic and.9,707,000 passengers on
long-distance runs. On the other hand, under the heading "Trans-
portation dy Class™ 36,260, 00U passengws traveled in class III and,
2,1".’{3,000“in class II. This sane totgl nuaber of passengers will
‘oreak down differently again under the heading "’I‘yp'e of Train Used"
(local or passenger), etc. .

Almost all mess phenomena, therefore, can from-the point of
view of particular features pe divided into groups i»rhbich dilffer in
thelr number of elements. These groups also have different so-
called specific gravities. Sgecific grav.ityf, is defir.hmed as the re-
latiouship of the number of elements in’a given group to the tét._al
oumber. In the abové example the specifig 'gravity of the group of
passengers in "suburban traffic" and of the group in "1ong¥di§tance
traffic" out of the total number of passenngngers equals 7&.7.percent
and 25.3 percent. v

o

2. Indexes of dynsmics. The mass phenomena obge;’ved in

transportation chsnge with time. These changes in consecutive pe-.

riods or muments of time are expressedn by
(a) A dynemic series, expressing, for instance, the sum
of operating expenses of & transportation enterprise during indiv-
jdual years of a particular long-range plan.. .
() A.cmmlative series expressing the volume of mass
phénomena at a given moment of development in time, such as the

o

-18 -
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length of a rail network in individual years of a given time period.
In this case the changes occurring in individual years are added
outo the initial state (they are accumulated).

Changes in the individual quantities contained in a dynamic
or cumulative series may be expressed either in absolute figures or
in indexes of dynesmics.

Usually both of these methods are used simultaneously, thus
presenting in one line of a dynamic or cumulative series quantities
in absolute figures,end in subsequent lines the corresponding indexes.

These indexes can appear in the following two forus;

(a) Index with a constant base; in this case the size
of a mase phenomenon occurring in the starting year is expressed as
one or 100, while the amounts in subsequent years are eppressed in
figures relative to that of the starting year.

(b) A chain index: this is a variant of the above in-
dex in which the size of a mass phenomenon in the given year is ex-
pressed in figures relative to the phencmencn in the preceding year,
which is in turn taken as one or 1l0U. In this way each year in the
given series, with the exception of the last year, bdecomes the
starting year (base year) for the followirg year.

3. Indexes of intensity. These are relative figures show-
ing the relationship between different quantities which are never-
theless in a certain logical relationship, such as the length of
rail lines in a given country per 100 square kilometers or per 10,000
inhebitants.

Indexes of intensity include also the so-called coefficients,
of which transportation statistics and perticularly statistics on
the number and operation of rolling stock mekes very frequent use.

Coefficients are used to evaluate resulte achieved or work

performed in a given period of time, A coefficient represents the

LY
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quantity, according to the existing number or achievements (work
accomplished), per reference unit adopted for calculation.

Example. On a certain day the railroads had available
100,000 freight cars, or car-days. The work of the freight systen
on that day equaled 24,000 cars loaded in the domestic network, plus
1,000 cers from foreign railrosd systems, totaling 25,000 cars
(reference units).

The coefficient of mean turnaround per freight car as of
that day eguals: 100,000 divided by 25,000 = 4 days.

Attention should be directed toward the difference between
a coefficient and an arithmetic umean. In an arithmetic mean the
dividend is the sum of elements while the divisor is the number of
groups of these same elements (in the same units). In coefficients,
on the other hand, the divisor and the dividend contain different
units, and a reference unit is adopted in the divisor for the
given case.

Overall Indexes

Overall indexes, also called aggregate indexes, are a spe-
cial form of relative figures. Their peculiarity lies in the fact
that each of two comparable figures represents the sum of hetero-
geneous elements, guch as the inventory of permanent resources (at
two different moments of time).

Io the given case the summation of heterogeneous elements
of inventory is impossible; it is possible, on the other hand, to
add up their value which results from multiplying the number of in-
dividual elements by the price per unit. The elements making up the
total sum thus represent the products of two factors, specifically:

the number of units (q) and the price per unit (p). (q and p rep-

resent, respectively, abbreviations of the French quentite and
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N

prix, meaning quantity and price,) The value of a given column of

heterogeneous elements may bé defined as == qp.

The overall index is calculated as the gquotient of twe  sums
{ = @) one of which refers to the report period while the other
refers to the base period. There is nothing agalnst calculating
either the index for the guantity g or the index for the quantity p;
but not for both guentities simultaneously.

When the index is calenlated for the quantity g the value q
for the report period is compared with the value do for the base pe-~
riod; both of these q mway contain, as z factor, either Py from the
report period or p, from the base period. Correspondingly it is
possible to construct two variants of the so-called iq&x of mass
dynamics (goods), specifically:

TQpry R T

TN

The term "goods" in the above case means the value of goods
expressed in prices as of the report periocd (p;) or in prices as of
the base period (pQ).

In an analogous manner one may also construct the two fol-

lowing variants of the so-called index of price dynamics:

Z QP or 5GPy
I qp, L -

Example. In the base year purchases were made of 7.2 mil-
lion tons of coal at 65 zlotys per ton, 100,000 tons of rail at 480
zlotys per ton, and 3,800,000 wooden ties at 2l zlotys apiece. In
the report year purchases were made of 7,600,000 tons of coal at T0
glotys per ton, 120,000 tonscf rail at 600 zlotye per ton, and

3,500,000 railroad ties at 25 zlotys apiece.
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The index of wmass dynamics calculated according to prices in

the report year for the above example is:

6 x 70 + 0,12 x 600 + 3.8 x 2 22% 6
%.Ex;()zﬁ.lxw0+§.8x2)’ = 855 = 1.0

while calculated for the base year is:

7.6 x 65+ 0.12 x 480 + 3.8 x 24 _ 6h2.8 _ ; =
T2 x 65 ¢ 0.1 X B30 + 3.8 x 2k 607.2']'")99

The index of price dynamics calculated for the same example
according to the quantity of materials purchased in the report year
equals:

7.6 x 70 + 0.12 x 600
Teb x 05 4+ 0.12 x K0

and calculated according to the quantity of msterisls purchased in

the base year equals:

7.2 % 70 + 0.1 x 600 + 659

3.8 5 s
TE R OB+ 0L x 0+ 5.0 =2k = &z = L85

BEach of the two variants presented above, i.e., that based
on factors from the bese year and that based on factors from the
report year, may be used depending on requirements.

4. The Role of Statistics in Transport Planning

a4

For a better picture of the role and significance of the re-
porting system, and particularly of statistics, in planning trans-
portation, it is desirable to discuss in somewhat greater detail
this role in the successive stages of planning.

The entire plananing cycle is composea of the following sta~
ges: compilation and approval of plans; breakdown of plans to actusl
executors; plan fulfillment and its control; aenalysis of plan ful-
fiilment.

The only stage not ::onnected with the reporting system is
the breskdown of plans to individual executors; in the remaining

stages this connection is particularly close.
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Compilation and Approvel of Plans

The basis, and & necessary condition, of proper planning is
a knowledge of the initisl state, i.e., the stéte existing in the
given transport enterprise at the beginning of the particular plan
period.

The plan must then contain data on the results achieved by
the transportetion enterprise in the past period, goals for the
planned period, and the relationship of these goals to corresponding
figures at the beginning of the plan period, or the results of the
preceding pericd. It is obvious that data oun the states or achieve-
ments can be provided only by a system of reporting which means that
the importance of reporting and statistics in this part of the
first stage of planning is enormous.

On the other hand statistics plays only a limited role in
establishing figures for the goals of the plan year.

The nature of planning must not be considered as skill in
compiling plan figures based on statistical data through sc-called
extrapolation, i.e., through mechanical extension to the future of
the results and relationships of the past. The principles of planned
economy, characteristic of a socialist economy, progress, and rapid
changes connected with this dynamic pace, reject this type of pro-
cedure.

Thie is obviously true of all transport plans, beginning with
planning of shipments which establish the starting point and the
principal economic foundation of other plans.

Socialist planning, which is the direction by the atate of
the common processes of production, distribution, exchange, and con-
sumption, makes it possible to base shipping plans on elements ob-
tained from the plans for the production snd distribution of goods.

The method used for this purpose is, to be sure, quite complex, but
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it gives precise and realistic results which shipping plenning is
obliged to use. In this connection all types of simplification
must be rejected which are based on statistical extrapolation and
consist for example in calculation of the planned volume of ship-
ping on the basis of previous shipping and of the mean percentage
of increase of production in the individual branches of the econ-
omy as adopted in the national economic plan. This is the more im~
possible since the National Plan deals with increases in the value
of production and not in its volume, which slone is of importence
in planning shipping.

A knowledge of statistical duta plays a greater role in plan-
ning passenger transport. The factors affecting the volume, direc-
tion, and structure of passenger transport are highly varied. Other
branches of the national economy cannot provide exhaustive data on
passenger transportation as a result of which, in planning this
branch of transport, average comparative and statistical date must
be used.

In other branches of plamning (in plans for the operation of
rolling stock, capital repairs, investment, employment, supplies,
costs, etc) statistics cannot be used as the basis for plenned quan-

titits, but it does play a certain role ir auxiliary and control

Control of Plan Fulfillment

The fact that statistical data cennot be the exclusive, or
even the main, basis for compiling plans may lead to another equal-
1y extreme and incorrect conclusion -~ that statistics plays only s
passive role in following the figures connected with plan fulfill-
aent. It must not be forgotten that the true nature of plenning is
not ouly the establishment of plan figures but, even more, the

struggle to fulfill plans.
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Stalin says the following of planning: “Only bureaucracy can

believe that planning ends with the compilation of the plan. Com-

pilation of the plan is only the beginning. True management of the

plan does not develop untll alter compilation of the plan, after ad-
justing it to local conditions, during the correction and sharpen-

ing of the plan” {I. Stalin, Problems of Lenin, edition 10, page 413).

A veapon in the struggle io fulfill and éverfulfill plens is
control, the tasks of which include:

1. Seeing to it that planned goals.are not only achieved
but even exceeded (in a favorable sense).

2, Warning;the executors of the plan whenever plan fulfill-
ment becomes threatened for any reason.

3. During plan fulfillment discovering more reserves which
can be used as a basis for overfulfilling the plan.

L, Reporting cases in which correction of individual parts
of operational plans is necessary in order to avold impeding the

eration of an enterprise.

Without such an extensive system of reporting, control of
plan fulfillment would be iupossible.

Reporting, and particularly transport statistics, makes it
possible in addition to detevmine whether clients have used trans-
port media correctly, eliminating irrational shipping (such as un-
necessary shipping, shipments in opposite directions, excessively
long shipments, shipments intersecting incorrectly, etc), or whe-
ther they have contributed to the planmned elimination of irregular-
ities in shipping and whether they have used the transport media
best adapted to the particular shipment.

Analysis of Plan Fulfillment

Plen fulfillment is analyzed at various orgeuizational lev-

els of a transport enterprise and at various phases of plan fulfiliment.

Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

.

The purpose of analysis is, among others, to establish the
reasons why plan fulfillmént deviates unfavorably from the planned
figures, quantitatively or qualitatively, and to diécover°corre-
sponding preventive media which should be applied. It needs né
proof that plsn fulfillment can be analyzed only on the basis of
report data. ) .

Transport statistics also contain data necessary for a coum=
parative evaluation of the activity of the ziven enterprise or
trangport medium in various time periods,.its activity in various
geographic regions, and the interaction of various trunsport media.
These comparative data are of extraordinary significance for pur-

poses of planning end communication policy.

Y. The Bubjects of Transport Stetistics

Among the subjects dealt with by statistics one way distin-

guish the following: (1) Statistics on the shipment of passengers
énd goods; (2) Statistics oan the number, state of repair, and oper-
ation of rolling stock; (3) Statistics of employment (employment,
wages, utilization of work time, work discipline, organizational
forms of work, and labor productivity); (L) Statistics on the tech-
nical equipment of transportation; (5) Material statistics (supplies,
materisls turnover, consumption of materials and fuel); (6) Finance
statistics; (7) Collective-analytic work (methods of compiling col-
lective statistical tables and methods of collective analysis of
the activity of iransport media).

There is some qﬁestion about so-called operational statis-
tics. Bome suthors use this heading only for statistics on the
number, staté of repair, ard operation of rolling htock, while
others, on the other hand, include under this heading also statis-

tics on technical equipment, employment, and materials.
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Some authors also question the concept of finance statis~
tics, believing that financial mastters are the object of special
reports and balance sheets and thus do not come under the heeding
of statistics.

According to I. V. Kochetov (Railroad Statistics, Moscow,

1948) the functions of financial statistics differ fundamentally
from those of bookkeeping, although both disciplines are interested

in the same subjects, i.e., income and expenses. Bookkeeping, how-

L]
ever, considers the subject from the point of view of agreement

with regulations concerning the expenditure of state financial re-
sources, and is alsc interested in satisfying the claims of indiv-
idual persons and enterprises. For statistics, on the other hand,
income and expenses are basic data for evaluating and analyzing the
fulfillment of the financial plen, the plan for profits and produc-
tion costs, and are used simultaneously to determine the degree of
dependence of financial results on various aspects of raillroad ac-
tivity.

The requirements of financial statistics have also been ex-
pressed in the very orgaaization of bookkeeping. One of the prin-
cipal tasks of so-called analytic bookkeeping performed separately
is providing aﬁalytic pumericsl data for purposes of financial sta-
tistics.

The sbove subjects of transportation statistics may be div-
ided into three groups:

1. The first group includes areas in which methods are used
which are o8t encountered in statistics in other branches of the
national economy; this group certainly includes statistics on the
number, state of repair, end operation of rolling stock, and sta-

tistics on the amount of technical equipment of tramsport media.
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2. The second group includes areas which have methodologi-
cal sectors in common with similar areas of economic statistics.
This group includes statistics on the shipment of passengers and
goods, and financial statistics.

3. The third group embraces areas which, with respect to
the methods used and the subjects investigated, are similar or iden-
tical to corresponding areas in other branches of the national econ-
omy. This group includes statistics on employment and materisls.

C. THE ROLE OF TRANSPORTATION IN THE NATIONAL ECONOMY

The question of which braaches of the national economy should
be considered as material production is not decided in terms of the
creation of goods as such, but rather by whether the production is

based on the effect of man on nature and Lis efforts to adapt na-

ture to human needs.

Transportation, as a special branch of the national economy,

ungu nably perticipates in material production. To be sure;
transportation does not create goods; it rather displaces persons
and goods. This displacement consists, however, in the effect of
man on nature and his efforts to adapt nature to human needs, and
thus transportation fully corresponds to the critetion outlined
above.

In speaking of the nature of transportation Marx (Das Kﬁgi—
tal, Vol II, page 50) states that there exist individual branches
of industry in which the outcome of the production process is not
a new object, a new product, and that of these branches of indus-
try only the communications industry is of great importance, whe-
ther in the form of the transportation industry (dieplacing goods
and people) or in the form of the industry engaged in transporting

information, letters, telegrams, etc.

- 28 -
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When this displacement directly satisfies personal needs,
the useful effect of transportation disappears simultaneously with
consumption. If, on the other hand, the displacement is useful for
production purposes, then the act of transportation becomes one
phase in the production of goods and the useful effect of transpor-
tation is transferred to the product as an additional element in
its value.

The lebor consumed in transporting persons is consumed in-
stantly to meet their needs and is not expressed in the forw of per-
manent and separate objects.

Labor consumed in the trausportation of goods, on the other
hand, has mch more of a production character and is materialized
in the form of permament, separate objects which, to be sure, do
not represent an. independent product of transportation but which
possess greater utility value as a result of the displacement of
the object in space through transportation.

Transportation thus creates its own speclal production which
should be calculated separately in the total waterial ovitput. Only
transportation of public utility can be included in this special
calculation, since it is a special branch of economic activity.
Other transportation, which exists in the form of auxiliary work
in industry, egriculture, construction, commerce, etc, cannot be
calculated eseparately since the useful effects of auxiliary trans-
portation meterialize in the production of related branches of the
national economy and is accounted for in them.

In all branches of material output only net production should
be calculated as national income, i.e., as work newly done during
the report period.

As the starting point for this purpose one may take the to-

tal material output (so-called groiss production) and subtract from

-29 -

Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

it the costs respresenting labor materislized previously. The re-
mainder represents net production.
In the opinion of I. M. Krasnolobow {Planowanie:i obliczanie

dochodu narodowego) [Planning and the Calculstion of National In-

come]), translation, Warsaw, 1949, gross income should be taken as

gross production in transportation of public utility. Difficulties
are presented, however, by the precise calculation of material costs
which must be subtracted, i.e., the costs of raw materials, auxil-
iary wmaterials, fuels, electric power purchased from other produ-
cers, amortization, etc. These costs do not always appear in traus-
portation rgporting in a net form; on the contrary the calculation
of the costs of production in transportation frequently deals with
a number of collective items ewbracing both current human labor and
the consumption of waterials, i.e., labor already previously mate-
rialized. Under these conditions the calculation of net production
in transportation is extremely difficult and the results obtained
should be taken with certain reservations.

The total sum of the costs enumerated in the foregoing para=-
graph of overall transportation should be divided by the costs of
transporting goods and passengers according to the technique adop-
ted, usually in relation to total runs expressed in ton-kilometers
and passenger-kilometers.

For a comparative evaluation of the role of transportation
in the national income in individual years and in order to express
the physical dynamics of the volume of transportation ~-- net trans-
portation - fixed prices are used for calculation as they are for
other branches of production. The most useful method for this pur-
pose in transportation is the so-called direct salculation of gross
production and net production. Aczording to this method gross pro-

duction is thet obtained by multipiying the price per tomn-kilometer
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or per passenger-kilometer during the base year by the transporta-
tion operations accomplished during the report year, expressed in
net ton-kilometers or passenger-kilometers. The costs to be sub-
tracted for the report year are calculated separately, using base-
year prices. After the above costs are deducted from gross produc-
tion one obtains net production in fixed prices.

This method of calculating net production in fixed prices
takes into account changes in the volume of transportation work
(gross producticn) as well a8 changes in the costs subject to sub-

traction.
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CHAPTER II. SHIPPING STATISTICS
A, INTRODUCTORY REMARKS

Shipping statisties concerns itself with internal results of
transportation activity, i.e., with shipments of goods and persons.
The tasks of shipping statistics include specifically investiga-
tions of the volume, structure, and direction as well as the de-
velopment of shipments of passengers and goods.

The data contained in compilations of shipping statistics are
of particular importance for transportation enterprises. This is
because these data concern the shipping activities of the enterprise
snd thus represent the main basis for characterizing and evaluating
the overall shipping activity of individual regional units.

The national economy attaches great lmportance to statisti-
cally processed lists of freight shipments. These lists contain
data on goods turnover and thus illuminate and characterize spatial-
1y a number of important problems connected with the processes of
distribution and resulting from the location of the productive for-
ces of the country on the one hand and of the points of further
processing or consumption on the other.

Shipping statistics, like any other part of transportation
statistics, must work out its own methods of source registration,
lists, and analyses, which will in the most efficient manner pos-
sible correspond to the aspects of the meterisl investigated and to
the tasks assigned to shipping statistics by the nstional economy
and by the requirements of the transportatioﬁ enterprise.

This aspect of the material with which shipping statistics
operates is made up primarily of the following:

1. An unusually large nuumber of features according to which
one may describe a given type of transport, such as the name of the

goods shipped, the type of shipment, the distance over vwhich is was

- 32 -
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shipped, the place of origin, the destination, the weight of the
shipment, the means of transportation used for the shipment, the °.
area and volume occupied by loeding, the type of train ahd class of
car used in passenger rail transport, the speed and time of ship-
ping, the type of rate, etc. '

2. The highly dynamic end uninterrupied procéss of shipping.

The registration of statistical data on freight shipmenis

should be based essentially on those shipping invoices which accoms

pany the shipuments along the way and which the enterprise’retains
after the shipment is completed (such as shipping schedules, eté).
(The term "shipment" means that group of freight shipped under a
single shipping invoice. The loading of an lndividual cer or truck
thus consists of one or more shipments,) The use of shipping in-
voices as statistical source material assures the reliability of
data and makes a special registration unnecessary, since the number
of features noted on the shipping invoices is sufficient for the
purposes of proper shipping statistics. This system, furthermore;
fully meets the requirements of overall registration.

The rational registration of freight shipments based on
shipping invoices, however, makes it fundameatally necessary to have
available a sufficient quantity of accounting machine equipment so
that data can be transferred rapidly from shipping invoices to the
corresponding blank forms, thus freeing shipping invoices for fur-
ther control-and-accounting functions. R

In the absence of accounting machine equipment statistical
registration of freight shipping is performed ia another manner,
usually with the aid of special registration cards or lists. This
obviously costs a great deal of lsbor and money, and increases the

possibility of error.
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The statistical registration of passenger shipping (shipments
of passengers, baggage, and express) relies on special lists filled
out by the treasurer®s office concerned: "The posalble use for ‘sta-

tistical purposeés of tickets taken from the passengers at the end

of the journey would not give results meeting the requiggments of

complete registration.

Some tickets entitling the holders to répeat;d Journeys are
calculated in terms'of single journeye dccordiné to.a formuls, vhile
trips taken on free service tickets and the like'aré eéseﬁtiallx ’
not counted at all.’

Lists giving the volume of freight shippifig in 2 'given period
of time refer either to t@e moment the shipmeﬁts were sent out or
to the moment of their arrivel. In the former case the data on ship-
ping are registered according to the date of departure, and .in the
latter case according to the date of arrival.

The moment of registration of passenger shipping is taken as
the date of ticket sale. In the majority of cases this coincides
with the date of the journey.

In freight shipping the counting of certain typesof ship-
ments still requires regulation. The main problem is how to count
those shipments transported by two or more means of transpoltation
in succession, either in combined communications or with special
shipping invoices in interrupted communications.

There is no qQuestion that, when shipments are handled by the
same means of transportation, double counting of shipments vhén they
are readdressed i1s not proper. .

In the statistical.lists prepared by individual types of
transportation the starting poiat of & shipment and the destination

are noted differently as, for example, stations, ports, shipping °

- 34 -
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offices, etc. Sometimes the starting point and destination of a
shipment within the same lo.cality are noted by different geograph-
ical names by diff‘ere.nt means of trangportation. From the pzint of
view of systemt;zaégon'of all shipments ing to

origin and dgstination such a state of affairs causes extra work
and also requi;res regulation.

Statistical material is prepared in shipping statistics ac-
cording to various criteria, such as the type of communications,
the type of traffic, the type of freight, the features defining the
region oi; origin_ or de;stination of a shipment (wc.j,ewodztwo , powiat,
definite ge.ographicahl region), the administrative-line features
(s;cation, s‘nippiné offiée, segment, line), ete.

B. THE DIVISIONS OF SHIPPING STATISTICS

Both transportetion enterprises and the national econom). are

extremely interested in'shiéping statistics. This interest is

brought about, however, by different requirements as to the con-

tent of statistical tables and the types of groupings. As a result

shipping staetistics has been divided into two separate sections:
operational and economic.

In the operat.ional section the statistical material is pro-
cessed from the point of view of the internal needs of the trans-
port c.anterprise as a producer of shipping services.

. A transport enterprise must attach particularly great weight
to0 the preparation of statistical material in such & way that a cor-
rect answer can be given to all basic questions ‘arising from the re-
quirements of planning and operation. This is possible if opera-
tional shipping :zi:af.:i.st:lcs= is guided by the following principles:

1. Statistical data should present the results of the ship-

ping functions of a transportation enterprise (i.e., its produc-
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tion) in sufficient detail quaelitatively end quantitastively, and
thus also the degree of fulfillment of plan goals.

2. Statistical data should carefully reflect uneven and ir-
rational shipping processes which require action by the transporta-
tion enterprise with the collaboration of the interested portions
of the national economy and the supervisory organs.

3. In the statistical lists the main emphasis should be
placed on the relatively small number of goods which, with respect
to volume, make up the great bulk of all shipments. These goods
are decisive in the structure of the total voluwe of shipping and
determiie sizultanecusly the guantity and type of shipping rescur-
ces necessery. For smilar reasons the structure of passenger ship~

ping should also be worked out.

L. The lists should éimplify the presentation of the rela-

tionships existing among the size, structure, and distance of shilp-
ments and the income of the enterprise.

5. The presentation of statistlcal data on completed ship-
ping should make it easler to determine whether expenditures for
wages, materiels, fuel, etc, have been maintained at the proper
level.

Beonomic shipping statistics constitute a special branch of
general economic statistics. The starting point for statistical
1ists in this branch of the discipline is not only the needs of th
transportation encerprise, but may also be requirements connected
with economic analysis of the entire national economy or of indiv-
idual branches of it.

The location of the creative forces of the country gives
rise to processes connected with the distribution of production,
which are in turn reflected primarily in shipments. In this manner

the quantity, type, and direction of goods shipped are a direct re-

- 36 -
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flection of the economic bonds unliting individual regions of the
country. The role of economic shipping statistics is thus to rep-
resent these bonds by the proper processing of statistical material
conceraing freight shipment. The content and system of shipping
lists in economic statistics should meke it eesier to determine:

1. The flow of shipments, and

2., Regional transportation balances.

Operational shipping statistics and economic statistics fre-
guently coincide in practice, since a number of data and lists are
of basic importance to both branches of statistics. In any case,
however, the content and system of lists in the two branches of
statistics are completely different, as required by the different
points of view. Under the conditions of a socialist economy, which
unites all branches of the national econcmy into a single coherent
whole, this difference in the branches of statistics obviously loses
its theoretical justification, being a holdover from the period of
capitalism with its lack of any overall nationel economic planning.

From the standpoints of operation and of objects one more
division of shipping statistics is justified:

1. ©Stetistics on passenger shippirg, and baggage and ex-
press shipments carried in passenger traffic.

2. Statistics on freight shipping.

Each of these two types of shipping requires its own rolling
stock, equipment, traffic crgenization and, to some extent, even its
own service personnel. Planning in the two branches of shipping al-
so makes use of different methods. The difference:r in these two
branches of statistics is expressed in different features, special
statistbal measures, and different methods of obtaining statisti-

cal source material,
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In eddition to these differences, passenger and freight
shipping also have a great desl in common. Both deal with the con-
cept of transportation, with starting points and destinations , with
distance shipped, etec. Many units of measure in the two branches
also show numerous points in common. Thue the subheadings under
which one discusses unevenness in shipping, the structure of ship-
ments, and the flow of freight (or passengersyrefer to passenger
and freight shipping, respectively.

Worthy of particular note are shipments of baggage and pe-
riedicals, express shipments, etc, shipments which are quite numer-
ous but with little total weight. In considering shipments of this
typeby passenger rolling stock, statistical source material is col-
lected by a method similar to that used in passenger-shipping sta-
tistics., The statistics on shipments of this type are used pri-
marily for the operational requirements of the transportation en-
terprise.

C. UNITS OF MEASURE FOR SHIPPING

1. Basic Simple and Complex Units of Measure

The following basic units of measure express the volume of
shipping production:
l. Simple units:

(a) For shipping persons: the number of passengers;

(b) For shipping goods: the number of shipments or the
quantity shipped, in tons. The total volume of shipments (freight)
carried in a given time period is cslled the shipping mass.

2. Complex units:

() For shipping persons: passenger-kilometers;

(b) For shipping goods: ton-kilometers.

In other branches of the national ecomomy the volume of pro-

duction can be presented in isoclation from the technological pro-

-38-
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duction process. This is not so in transportation. Data on the
nunber of passengers carried or on the quantity of shipments trans-
ported do not in themselves indicate the effect of transportation
and are not sufficient for a complete description of the results of
production. This makes it necessary to use simultanecusly not only
simple, but also complex, units of measure, which are closely bound
up with the technological production proccss.

For this purpsse one must consider the so-called run, which
is an expression of the process of carrying persons and goods over
distances, the very essence of transportation. Runs are described
quantitatively by the above complex units of weasure, i.e., in pas-

senger-kilometers and ton-kilometers. The transportation of a sin-

gle passenger or a single ton of goods over a tariff distance of n

kilometers equals n passenger-kilometers or n ton-kilometers. The
transportation of a definite number of passengers or a definite
number of tons over various tariff distances equals the total of
passenger-kilometers or ton-kilometers comnected with the shipment
of this number of passengers or tons of goods.

The runs mentioned above therefore take into account the num-
ber of passengers carried or the quantity of freight transported,
as well as the tariff distance from starting point to destination.
It follows that the runs with which shipping statistias is concerned
are tariff runs and, at the same time, net runs: they do not take
into account tare weight, i.e., the weight of the rolling stock in
which the shipment was carried.

Rolling-stock statistics in railroad transport is concerned
with, emong other runs, the so-called freight rum in freight and
passenger trains. This is obtained by multiplying the weight of
the freight slone in passenger and freight trains by the actual dis-

tance covered. These runs, called operationsl runs, are expressed

N\
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in net ton-kilometers. It should be pointed out that net opera-
tional ton-kilometers of freight shipping in freight trains do not
agree numerically with tariff ton-kilometers calculated by shipping
statistics, but are usually several percent higher. The difference
results from the fact that net ton-kilometers in operational runs
are not only calculated on the basis of statistical material dif-
ferent from that used for tariff ton-kilometers, but from the econ-
omical peint of view is altogether different in content. This is be-
cause net operatiounal ton-kilometers express the volume of shipping
work performed by the rolling stock in carrying shipments along the
route chosen. Tariff ton-kilometers, on the other hand, like pas-
senger-kilometers, ré}present the internal results of the shipping
functions of the enterprise, in other words production, which, ac-
cording to the terms of shipping contracts, is calculated and car-
ried out in terms of tariff distance, which is frequently shorter
then the actual distance shipped,

This is to say that there is a difference in significance to
a transportation enterprise between tariff runs and all other opers=
ational runs. Tariff runs together with obligatory tariff rates de-
termine the income of the enterprise from transporting persous and
freight, and should be teken intc account in the plans for ful-~
fillment, production costs, and finances. Operational runs, on the
other hand, should be the baiis for plans of rolling-stock opera-
tion, material supplies, employment, and operating expenses. The
resulte, showing the quantity and quality of rail rolling-stock op-
erations, are also established and analyzed on the basis of oper-
ational runs.

2. Basic Mean Units of Measure

By dividing the total of passenger-kilometers or ton-kilo-
meters transported in a given network during a given time period by

- 40 -
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the number of passengere or tons of freight carried (i.e., by the
number of elements) one obtains the mean distance transported per
passenger or ton of freight, in kilometers. This weighted arith-
metic mean is at the same time a basic mean unit of measure.

Among the three gquantities -« the volume of freight, the runs,
and the mean distance transported -- there thus exists a sirict re-
lation. If two of these quantities are known the third can be found
by ordinary arithmetic division.

The mean distance transported per ton, calculated for the
entire mass cf freight, is too general for many purposes, and uust
be supplemented by determinations of the mean distance transported
for individua]l types or groups of freight out of the total mass’
transported. In the statistics on passenger transport, furthermore,
in addition to the mean transport distance calculated for the total‘
number of passengers, a special determination is made of the mean
distance traveled per passenger in long-distance, suburban, and
sometimes urban traffic.

Table 1 shows changes in the wmean distance traveled per ton
of shipments for certain goods which made up a significant propor-
tion of the total mass of freight carried on normal-gauge PKP lines

in 1948, 1949, 1950, and 1951.
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Table 1

Mean Distance Traveled per Ton, for Important Groups of Freight
Carried on the Normal-Gauge Lines of the PKP between 1948 and 1951
(In kilometers) . Lo

B
e

Percent of

L . . . Total Freight Mean Distance Traveled
Freiﬂt Groug o 1 l__ :EE EEE EE Ezl

“ $. Black coal, coke,
and powdered coal?
total - b2 39.3 311.0 300.5 278.9 285.1

Destination within
Poland . : 210.3 227.6 225.8 232.9

Destination ox;t-
side Poland, tra- ,
veling by land ] . : 280.9 291.9 275.5 277.8

Destination, magi- _ o
timé ports -- 512.9 499.5 L90.1 U96.9'

. 2. Agricultural crops 7.9 5 167.0 154.2 196.1 188.0
3. Stone, sand, gravel 6:8 138.1 16k.7 ‘167.6 173.k
k. Cement . 1.6 ' 257.2 27L.6 279.0 2T74.9
5. Ore and pyrites © o 308.4° 253.4 237.8 255.8.

Petroleum and
products { 255.2 24,3 21b.1 2414

7. Chemical products 223.0 234.7 218.0

8, Timber and wood
products 5.2 234.8 244.5 232.9

9. Ceramics, concrete, ) :
and glass 2.9 k.o 197.3 289.7 241.9 239.9

10. Metals, producis, and
scrap 4,6 .2 190.1 188.3 196.,1 197.3

Total freight 247.0 247.1 23,9 237.8
Note: The 1550 figures above are based on the first 6 months of .

the year; the 1951 figures on the first § months.

The data in Table 1 make possible the following conclusions:
1. Black coal, powderaicoal, and coke represented around L0
percent of the total mass of -freight cerrie'd , @nod thus had an'enocr-

- U2 -
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mous effect on the mean distance traveled by the total amount of
rail freight. )

2. The mean distance traveled per “ton of black coal, pov-
dered coai; and coke for domestic consumption varied in individual
years between 210 and 233'kilometers , while for f‘org;gn consumption,
carried by land and sea, the distance varied between 275 and 513
kilometers. Thus the large proportion of expc_ﬁts of black cosal and
coke greaﬁy increased the mean distance traveled per ton of ship-
ments on the PKP. Without this export the mean distance traveled
by the entire mass of freight carried, in;:luding black coal, pow-
dered coal,-and coke for domestic conéumpticn, would be around 210

kilometers, i.e., around 26 to 37 kilometers less than the actual

distance.

The economic significance of the mean distance traveled per

ton. of freight, ‘caleulated for individual types of goods, lies in
the fact that.this unit of measui‘e fepresents the mean distance
from the places of j:roductio'n of the parﬁi?:ular goods to their pla-
ces of consumppioﬁ, furthér processing, or expoz{t. One of the pur-
poses of planning shipments is to transport the necessary quantity'
.of freight with the minimum expenditure C;f.’cransportation work, as
expres;sed in runs. ' This can be achieved by eliminating irrational
shipping such as sﬁipments in opposite directions, those incorrect-
1y intersect'ing; excessively long shipments, and some repeated ship-
ments. Internal indicetions of the effectiveness of the efforts
made in this direction will imclude reductions in the mean dis-
tanceé traveled by individual types of freight and of the total mass
. s

of freight of hendled, and thus also reductions in the total amount
of transperiation wrk;

The struggle to reduce the mean distance traveled by cship-

ments is of enormous significsnce for the transportation enterprises

- b3 -
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and for the netional economy as well. A favorable outcome to this
struggle will meke it possible, on the one hand, to make the ne-
cessary number of shipments with a smaller pool of rolling stock,
reduced fuel consumption, less labor output, etc. On the other
hand it will make possible a reduction in the expenses by the na-
tional economy connected with the movement of goods.

The mean distance traveled, belng derived directly from sum~
mary figures and not being supplemented in other mean values, is
assigned by the general theory of statistics to the so-called iso-
lated means. Since for certain purposes, particularly tariffs,
this mean is too general a characterization and provides too lit-
tle information, the mean distance traveled requires supplementary
investigations and much more detailed data. It is very lmportant
%o know how the mass of freight (overall or of certain goods) breaks
down to so-called distance bands, which correspond to the class div-
isions in a statistical distribution series. The limits of the iuo-
dividuasl distance bands in kilometers are set in terms of the re-
quirements of the particular investigation. For each band one de-
termines the number of tons out of the total amount transported
vhich wes carried that distance. The results of grouping the to-

tal of freight carried according to distence bands can also be ex-

pressed by fractions showing what part of the total was carried

each distance. The fractions thus obtained show the so-calldd rel-

frequency. The total number of tons and the relative fre-
quency for the individual distence bands may be presented graphi-
cally in the form of a tons curve or a frequency curve,

Passenger shipments are also grouped into distance bands
according to these principles: *

Tables 2 and 3, which have been set up in this fashion, give

the following picture of normal-gauge rail shipments by the PKP:

- b -
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1. In passenger transport the largest volume is found in
the initial bands, i.e., those representing the shortest distances.
As the distance traveled increases the number of passengers per
band drops rapidly.

2. In freight transport the meximuuw volume is found in the
middle bands, the limits of which, in kilometers, do not differ
widely from the mean distance traveled per ton.

This is explained by the fact that passengers are transpor-
ted primarily within individual economic regions or suburban areas,
while freight shipment is principslly the result of goods exchange
among different economic regions, and thus occurs over considerably
greater distances than those found for passenger transportation.

D. QUANTITATIVE NUMERICAL CHARACTERISTICS

Individual indexes of intensity, derived by shipping statis-
tics, make it possible to characterize shipping from various points
of view.

A special group is formed by indexes whose purpose is to il-
lustrate quantitative data on shipments and to make easier a com-
parative evaluation of the shipping results achieved from a qﬁanti-
tative standpoint. This group includes:

1. Index of shipping productivity per kilometer. The value
of this index is calculated by dividing the number of passengers or
tons of freight carried on a given line or network in a given pe-
riod of timéby the length of the line or network in kilometers.

A comparison of the value of this index, calculated for in-
dividual years for the entire transportation network of Poland and
then for other countries, mekes it easler to determine the connec-
tion between the volume of transportation and other factors of an

economic, political, or geophysical nature.

- 45 -
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Table 2

Transportation of Passengers by Normal-Gauge PXP Lines in 1949 and
1951, Grouped According to Distance Bands. Relative Frequency Ex-
pressed in Percents of the Number of Passengers Carried by Trains
of a Given Type

1949 1951
Express All Express All
Distance Bands Trains Trains Trains Trains

T [2] 131 &3] {51

1-6 0.2 9.6 0.2 0.1

7-13 0.7 27.5 28.7
1420 1.8
21-26 ¢ 8.
27-30

31-L0

41-50

51~5k

55-60

(]

T1-80

81-90

91-100

101-120

121-1%0

141-160

161-180

181-200

201-220

221-2k0

241260

261-280

281 -3D0

[continued]
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[Table 2, continued]

{1]

301-350

35L-4C0

401-450

451-500

501-550

55L-600

601-T00

TOL-800

801-500

901-~1,000

1,001-1,100

1,101-1,200
TOTAL 100.0 100.0  100.90 100.0
Note: The number of passengers cerried by express trains equals

around 1.6 percent of the total number of persons transported by

all types of trains.

Table 3

Transportation of Certain Types of Goods by Hormal-Gauge PKP Rail
Lines in 1937, Grouped According to Distance Bands. Relative Fre-
quency Expressed in Percents of the Total Mass of QGocds of the Given
Kind Transported

Round Round All

Hardwood Softwood Common

Timber Timber Brick
l

0.9 3.5 2.7

11-20 h.2 9.3 1.9
21-30 3.9 9.1 8.9

31-h0 6.1 11.3 6.2

41-50 5.2 5.7 4.9

[continued]
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[Table 3, continued]

T1-80
81-90
91-100
101-150
151-200
201-250
211-300
301-350
351-400
LO1-500
501-600
601-T00
701-800
801-900
901-1,000
1,101-1,100
1,101~-1,200

TOTAL
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_ Calculation of the index for individual segments, lines, or
regions shows the degree to which the number of passengers or tons
of freight carried in a given segment, line ., or region depends on
the economic structure of the area. Statistical data show that the
value of this index differs depending whether the area is primarily
agricultural, mixed with a preponderance of agriculture or industry,
or primarily industrial. These statistical data are very iz@oriaut
in planning new railroad lines and roads.

2, 1Index of shipping productivity per head of population.
Tphis index 1s calculated by dividing the number of passengers or
tons of freight carried on the networks of a given region or on the
entire network in a given period of time by the number of people liv-
ing in the area or the entire country.

This index represents the mean number of trips or the mean
number of tons of freight per head of population in the given re-
glon or country.

The index may be derived either for shipments made by a par-
ticular means of transportetion or for shipments by all weans of
transportation similtaneously. The economic significance of this
index is similar to that of the index of shipping productivity per
kilometer.

3. Index of shipping iantensity of passengers or freight per
kilometer. The value of this index is calculeted by dividing the
number of passenger-kilometers or ton-kilometers traveled over &
given line or network in a given time period by the length of the
line or network in kilometers.

The value of this index derived for an entire network from
the date for a given time pericd is an amount which in itself is

still not sufficient, since similar values of the index can be ob-

- k9 -
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tained with @ larger number of pessengers or quantity of freight
and z; em;ller average distance traveled, or with a smaller volume
of good.s or passengers handled but carried over a longer distance.
In order to use this index for comparative purposes it is necessary
first to have aevailable the supplementary data mentioned above.

The value of the index calculated for particular segments or
lines indicates the degree of utilization of those segments or
lines for transportation purposes. It should be pointed out that
‘thé index is affected repeatedly and decisively not only by local
arrival or departure of passengers and freight, but also by transit
over the given segment o:Aline. This explains the very high value
ot thé index observed in riailr@d transport on so-called trunk lines,
or on the networks'qf certain olcrég directorstes of the state rail-
roeds which are distinguisﬁed by having brimér;l;l through shipwents.

This index can alsc be used to determine the intensity of

shipment of passengers or goods.
b,

Index of the mass of goods transported. This index is a
relation of the total mass of a certain type of goods transported
in a given time period (usually a year) to the total mass of that
type of goods collected, produced, or imported; the index is ex-
pressed as a percent. This index thus defines, as a percentage,
that portion of the totel availabie quantity of a given product
which, by being par't.. of commerce, becomes an object of transporta-
tion. The index can be calculated either for shipments of the
given type of goods by a certain medium of transportation, or for
shipments by all means,of ‘trensportation similteneously. The value
of the. index calculated for the latter case will be correct only if
it does not include any repeated counting of a single shipment
which has been shipped by two or more means of transportation in a

single journey.
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Some products or groups of products require separation, re-

sorting, end repacking in warehguses,. or further processing, before

" they reach the final consumer. This ceuses repeated shipment, &s a
'result'qf-which tﬁe value of this particular index may exceed 10C
peréent.A An exsmple may be found in paper and paper products, for
which the index in railroad transportation is around 400 percent.
E. NUMERICAL QUALITATIVE CHARACTERISTICS

This group also includes certailn averages and indexes of in-
tensity which cheracterize shipping qualitatively.

1. Mean distance traveled per ton of shipments, in kilome-
teés. The sigﬁificance of this average as a basic mean unit of
measure was discussed earlier. The mean distance traveled is &t
the same time an lmportant qualitative characteristic. A reduction
in %he mean distance traveled by good, like the shipment of the saume
or a laréer volume of goods with a smaller number of runs, undoubt-

results, providing
for savings in labor and money.

Thus shipping plans should strive for a systematic reduction
in the mesn distance traveled by goods, primarily by eliminating
irrational shipments.

2. Index of fluctuation of shipments in time.

3. Index of inequality of shipments in direction.

'h. Index of range of seasonal variations.
5. The following indexes exist in railroad transportation:
(a) Average load weight intons per car or per car axle,
. taken statically.
' (b) Average number of peaple per car axle in passenger
cars, taken dynﬁmically. This index will be discussed in more de-
tail under operational statistics (in the statistics on the number

and operation of rolling stock).
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6. The following index is recognized in automotive trans-

port: The coefficient of utilization of load or - volume cepacity

of rolling stock.

7. In inland shipping the following index is used: The co-
efficient of utilization of loading capacity per unit of floating
stock.

The significance of the gualitative characteristics men-
tioned under 2., 3., 4., and 5. above will be discussed in more de-
tail in the various sections on shipping statistics and rolling-
stock-operation statistics.

It follows from the foregoing that shipping statistics have
an exceptionally small number of derived numerical characteristics
whose sole purpose 1s to characterize shipping activities gqualita-
tively. Some derived numerical characteristics used for this pur-
pose are used simultaneously to characterize the operation of the
rolling stock, and are the subject of operational statistics.

F. THE STRUCTURE OF SHIPPING

1. Grouping,Shipping,Accordiqgﬁto Structural Features

Section B above, "The divisions of shipping statistics", con-
tained a discussion of factors which made it desirable to treat sep-
srately the shipment of passengers and freight. These are separate
groups, homogeneous from a certain point of view, which at the same
time cannot only be described quenitatively, but can also be char-
acterized with the aid of units of measure and derived numerical
characteristics used in shipping statistics.

These two groups can, however, be grouped further according
to various points of view (features) determined by serious require=-
ments of an cperational, tariff, and financial nature. The groups
obtained in this fashion, homogeneous with respect to the feature

assumed, define the structuee (composition) of the two basic groups.
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From the point of view of operational reguirements it is de-
sirable, for example, in railroad transportation to divide ship-
ments of passengers into suburben, long-distance, and sometimes ur-
ban with an eye to the different requirements for the type of roll-
ing stock used, the different location in time of circulating
trains, etc. From the economic and teriff point of view account
must be teken, among other things, of the breskdowa of frelght ship-
ments into commercial, economic, and other shipments.

The above two examples show that the incowe and expenditures
of an enterprise depend not only on the volume of freight and the
number of runs, but to a large degree also on the structure of ship-
ping, Income from carrying passengers in long-distence traffic will
be structured differently from that of suburban traffic, which ia
practice has considerable tariff relief. Unit costs will also dif-
fer in the two instances.

As a result of the particular technical :and operational dif-
Terences among individual means of transportation there will be
differences in the points of view (features) according to which
statistical material should be grouped in terms of the structure
of shipping.

The listing below is an example of some of the groupings
which may be considered:

Passenger Transport

By raily

Shipments by steam or electric traction.
Long-distance, suburban, and sometimes urban traffic.
Domestic, international, and transit commnications.
Normal-gauge,lines, narrow-gauge lines,

By automobiles

Scheduled and irregular shipments.
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2. Direct or substitute traffic.

By inland shippings
1. Regular, irtegular, and riparian sh
Freight Transport

By rail:

1. Commercial, economic, end other shipments.

2. Shipments in domestic commnications (including urban
commnications, i.e., within the confines of the network of a sin-
gle okreg, or in the commmications of the immediate vieinity, i.e.,
within the network of two or wore okregs), in international commu~-
nications (exports and imports by maritime and land routes), tran-
sit.

3. Shipments using rail alone or combined with other means
of transportation.

L, Shipments of smell goods, and carload lots.

3. Type of goods transported, etc.

6. Individual cars, groups or cars, or trains routed spe-
cially.

By inlend shipping:

1. Shipments by pessenger-freight ships, barges, and rafts.

2., River shipments downstream, upstream.

3. Domestic shipments, exports by maritime or inlend ship-
ping, imports by maritime or inlend shipping, transit.

4. Shipments by water alone and combined with other means
of transportation.

Shipments by owned floating stock, by rented floating

Shipments according to type of goods tranaported.
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By automobile:
Shipments in urban, line, and regional traffic.
Shipments by owned rolling stock, by rented rolling
stock.

3. Shipments in direct, supplementary, and substitute traffic.

4, Shipments according to the type of goods transported.

Considering the many approsches to the structure of shipping,
statistical lists should illuminate the structure of shipping in
all necessary aspects, and should characterize it sufficiently.

The structure of shipping considered at annual intervals does
not show excessive changes. Considerable oscillations in structure
are found, however, depending on the season. As a result shipping
statistics should not be limited to showing structure in overall an-
nual figures, but should throw light on it alsc by quarters and
months.

The particular importance of grouping Ireight shipments ac-
cording to the type of goods transported will be discussed separ-

ately in section 2, below.

2. Grouping According to the Type of Goods Transported

The statistical list of goods transported is based on the
teriff 1ist of the given tremsport enterprise. This results from
the fact that the statisticel materisl availsble is either shipping
invoices or speciasl statistical records (registration cards)
based on these invoices.

The detailed list of goods transported runs to tens of thou-
sands of items. Organizing the statistical 1lists in the statistics
of goods arranged according to type, while retaining their individ-
ual features, would be laboriocus and extremely costly, and entirely

unnecessary for stetistical purposes. Under these circumstances
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statistics must strive to simplify the lists by putting all the
goods transported into s relatively small number of groups, or
into a so-called classification.

Such e systematization of the goods transported encounters
difficulties, but the classification of goods is of basic impor-
tance both for general economical statistics of shipping and for
transportation enterprise, but from different points.of view.

General economical statistics on shipping attaches impor-
tance to the following:

1. fhe individual groups of goods should contain items re-
lated economically, such as products of mineral, agricultural, or
forest origin, those produced by individual branches of industry,
ete.

o, The nomenclature used in the statistics of various means
of transportetion should be uniform and agree vwherever possible
with the nomenclature used in the other branches of the national
economy .

The classification of goods for transportation enterprises
has a different type of importance. A distinction should be made

the operational and the tariff points of view.

For operational purposes the classification of goods should
provide information primarily on the number of rolling stock and
loeding equipment and the type of equipment necessary for shipping.
In this connection the clasgification should follow a system such
that the following goods be included in the statistical groups:

1. Those which are carried in equipment of the same type
or even of the same capacity.

2. Those which are transported in the same months or seasons.
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Shipping goods in equipment of the same type requires a dif=
ferent number of equipment units depending on whether the goeds
are loaded in the same months or seasons or at different times.

A classification limited to a relatively small number of
groups of goods, listed according to the above criteria, will there-
fore best meet operational needs.

For tariff purposes, on the other hand, goods clessification
should be more highly differentiated, while the following goods
should be included in the same statistical groups:

1. Goods related as to type.

2. Goods of similar economic importance.

3. Goods whose unit shipping cost is equal or nearly S0.

In view of the differences between operational and teriff
requirements, the classification of goods shipped should be worked
out separately for each of these two purposes, taking into account
the above principles of grouping.

At the present time, statistics by type of goods transported
on the PKP include 261 items contained in 61 groups. This system
corresponds primarily to teriff requirements.

Consideration 1s being given in other branches of transpor-
tation to the adoptation of the railroad system of nomenclature, or
a similar one, with certain simplifications adapted to the needs and
peculiarities of the various means of transportation.

G. UNEVENNESS IN SHIPPING

1, Fluctuation of Shipping in Time

Various factors affect the volume of shipping at different
scasons of the yesr. Some of these factors operate over a long pe-
riod or periodically, causing long-renge or seasonal changes in
ghipping. The effects of other factors are limited to shorter tiue

periods; these include, for example, aceidents hindering the ful-
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fillment of certain shipping gpals » atmospheric factors, etc, Chan-
ges in the volume of shipping resulting from these various factors
ere frequently cumulative, causing either so-called shipping pesks
or breakdowns. Both cause difficulties for transportation and are
highly undesirable if the rhythmic nature of shipping is to be main-
tained. An understanding and & description of these changes, which
make up the fluctuations in shipping, are therefore of fundamental
importance for transport.

The degree of fluctuation in shipping is expressed by the in-
dex of loading fluctuations and the index of fluctuation in runs.
These indexes show the relation existing between the volume loaded
or the number of runs in & given month and the mean monthly value
throughout the year.

The indexes of shipping fluctuations can be derived only
when the volume of loadings or the annual numberof runs are already
known, making it possible to calculate the wonthly mean. Through-
out the year, on the b’chex; hand, these indexes can be calculated
only approximately, by éont[)aring the loadings or runs completed in
the given month with the plenned monthly mean loading or run.

The transport enterprises are particularly interested in the
value of the index during the months of peak shipping volume. The
degree to which shipping in the peak period may differ from the
monthly mean for the same year i$ illustrated, for example, by the
value of the index of fluctuatidn derived for normal-gauge PKP rail
shipments during the peak autumn months (October and November);

since the var the value of this index has veried for all freight

shipments between 1.22 and 1.25, -for commercial freight shipments

between 1.16 and 1.28.
In view of the phenomenon of shipping fluctuation in time it
is wrong to take a passive stand, relying on the use of material
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resources, employment, etc, for shipping which is variable and ir-
regular in volume. On the contrary a responsible approach to plan-
ning shipments, particularly from the point of view of the users of
transportetion, should strive energetically to even out fluctua-
tions in shipping throughout the year. Obviously this cannot re-
sult in the compiete eliminetion of fluctuations. On the other
hand the degree of these fluctuations and the periods (months) of

increesed shipping volume should be plznned in terms of the develop-

ment and requirements of the economlc 1life of the country, and of

the conditions for rational ope of the means of transportatio:n.
A mach more even allotment of shipping to individual days of

the month can be achieved by a broader use of loading work on days

_ otherwise unoccupied with work, by more careful preparation and ful-

fillment of operational shipping plans, etc.

2, Long-Range Trends and Seasonal Oscillations

More careful examination of the data contained in dynamic
records over a perisd of several years, referring to shipping, will
make it possible to reveal certain general developmental tendencies
acting over a period of several years, as well as trends which
change within a single year, according to a rhythm harmonizing with
the periodic climatic cyele.

Trends observed in dynamic records and referring to develop-
mental tendencies lasting over several years can be included in the
group of long-range trends, while variations within a single 12-
mgnth period, connected with anoual cyclical factors, are grouped as
seasonal trends. Ten-day variations throughout the month, and daily
oscillations within the week, are similar in nature to seasonal
trends. Both basic types of trends will be discussed separately

below.
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Long-Range Trends. In countries with a socialist economic

system, which is distinguished among other things by plenned econ-
omy and expanded socialist production, the total volume of indus-
trial and agricultural output, and thus alsc the volume of loadings
and number of runs, rise systematically year by year, thus showing
a long-range, unidirectionsl trend, increasing without cease. In
countries with a cepitalist economic system, on the other hand, the
corresponding long-range trends show & variable picture depending on
the economic situation.

Dynemic series worked out aceording to months, and present-
ing the development of shipping over a given long-range period,
show not only annual changes in the intensity of these phenomena
but seasonal variastions as well, There are nuuerous methods of iso-
lating from dynauic series a special and clear picture of long-range
trends. The wmost important of these wethods for shipping phenomena
are the graphic method and the method of the sliding mean.

In the graphic method, the values relating to the volume of
loading and the number of runs completed in a long-range period are
transferred to a graph, showing ennual and seasonal variations in
such a manner &s to obliain a straight line or a straight curve with
the direction of the trend shown clearly. This method is not suf-
ficiently objective, and the trend lines may ignore variations of
substantial significance.

The method of the sliding meen consists In calculating the
arithmetic meens of a number of series containing a certain number
of expressions of the dynaumic series. These series are obtained in
such a manner that the f£irst includes the initial expressions of
the dynamiciseries, leaving out the first expression of the first
series and including the expression directly following the first
series. In a simllar manner more series are set up 80 long as they

csn be formed from & constant number of expresaions. The arithmetic

- 60 =
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nean calculated for each series defines the value which we relate
to the median year or month of the given series. The new dynamic
series, in which the previous values are replsced by the mean val-
ues calculated in this menner, grephically presents a very smooth
curve freed from large annual or Seasonal veriations, and thus
represents more clearly the ganersl trend in the glven time period.

This method, however, does not make possible the calculation
of mean values for the last several expressions of the series; this
constitutes its most serious fault.

Figure 1, besed on the Wiadomosci Statystyczne Glownego Urzedu

Statxstzcznego [Statistical Information of the Main Statistical Of=
fice], No 7-8, 1950, processed aceording to this method, shows the

1946-1950 developmental tendencies in PKP passenger shipments.

Figure 1. Indexes of Passenger Travel on the PKP (1937 =
100). A: Passengers earried; Bi 12-month sliding mean of Index A;
C: Passenger-kilcmeters; Di i2-month sliding mean of Index c.

The long-range trends ealeulated by one of the above methods
show that rail and sutomotive shipments, expressed in number of pas-

gengers and tons of freight, have ghown in Poland since the war a

-6 -
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trend toward more rapid increase than the corresponding number of
runs. This phenomenon, in regerd to freight shipments, can be eval-
uated asg indicating a systematic reduction in the mean distence tra-
veled per ton of freight. In relation to passenger shipments this
tendency should be associated primerily with the more rapid in-
crease in shipments in suburban traffic thaa in long-range traific.

Seasonal Oscillations

Seasonal oscillations in the intensity of shipping are con-
nected in Poland principally with the periodic climatic cycle dur-
ing the year. The volume of seasonal variations is deternined
usuallyly calculating the deviations in mean monthly values over a
long period of time from the overall monthly mean for that entire
time period. These deviations can also be represented in percents
of the overall monthly mean. The following table ls an exampleof
this.

Commercial Freight Shipment on Normal-Gauge PKP Lines between 10k7

and 1950 (Loadings in Millions of Tons in Individual Months, Ac-
cording to Wiadomosci Statystyczne Glownego Urzedu Statystyczneggl

Devi-
Devi- ation

January L6 6,6 7.5 9.4 28,1 T.0 -2.1
February 3.5 6.3 7.1 9.7 26,6 6.6 2.5
March 4.6 9.0 12,2 33.2 8.3 -0.8
April 5.2 9.7 10.9 33.6 8.4 -0.7
May 6.3 9.7 1l.k 8.6 -0.5
June 6.3 10.0 11.6 35 8.9 -0.2
July 7.0 10.5 11.6 9.4 +0.3
Mugust 6.6 10.8 12.3 9.6 +0.5
September 7.1 1.2 12.2 9.9 40.8

[continued ]
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[Table, continued]

(1] 2l 31 ¥ (51 (61 (71 (8] [9]

October 10.3 13.0 13.9 W4k 11,1 42.0 +22

November 8.1 10.h 13.0 15.1 L46.6 11.6 +2.5 +27.5

December 7.6 8.5 11.1 11.7 38.9 9.7 +0.6 +6.6
The overall monthly mean for the four-year perbd equals

9,100,000 tons.

The arithmetic means for the months of a leng-range period
obtained in this manner represent typicel monthly values, provided
the intensity of shipping in the given period does not exhibit s
sharply rising or falling long-range trend. The average deviations
calculated show seasonal variations characteristic for the phenom-
enoyt being investigated. The average deviations given, expressed
in percents of the overall monthly mean, may be used as an aid not
only for analysis of seasonal variations but also for the require-~
ments of planning freight shipping.

0f still greater value for planning purposes are similar
tables of monthly values compiled for passenger transport.

3. Inequalities in Directicns of Shipping

The section entitled "Flow of Passengers and Freight" (Chap-
ter IT, Section I) contains a discussion of the different intensi-
ties of the two streams of traffic developing in opposite direc~
tions along the same line. Inequalities in intensity may extend to
all shipments or to only one type. This phenomenon, defined also
as inequality in directions of shipping, hes a negative effect on
the operation of transport enteyprises, causing unproductive taavel
of empty units, increases in operating costs, etc.

The degree of inequality in shipping directions is defined

by the index of inequality of empty and loaded shipments. This
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Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

)

index 1s the reletion between the number of tons of freight car-
ried during the report period in theempty direction and the number
of tons carried in the same period in the loaded direction. The
value of the index is ususlly less than unity.

The phenomenon of inequelity in directions of shipments is
the result primarily of unegual disposition of the creative forces
of the country and thus of the related processes of trausporting
finished products. This inequality cannot be entirely eliminsted,
but the degree of ineguality must be controlled by the plan with
the intention of keeping the value of this index as close as pos-
sible to unity,

H. IRRATIONAL SHIPPING

Irrational shipping is that which causes unnecessary or ex-
cessively long runs, or which complicates the work of exploitation
without simultaneously increasing the runs. Irrational shipping
includes particularly:

1. Shipments in opposite directions, overt or concealed.
Overt shipments are those of the same goods in opposite directions
along the same segment of line. Concealed shipments ere those
which are sent in opposite directions along different lines.

2. 8hipments associated with the improper confluence or ine
tersection of the flow of the same goods, i.e., those resulting in

excessively long runs. An example is the shipment of the same steel

products from Skarzysko Kamienna through Koluszki to Lodz, and from

Katowice through Koluszki to Warsaw, instead of sending them from
Skarzysko Kamienne to Warsaw and from Katowice to Lodz.

3. Unnecessarily long shipments, from a remote source of
goods, despite the fact that the destination of the goods could be

supplied with the same goods from sources losated nearer,
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4. Reil shipments not mads by routed tralins, although the
possibilities for this exist.

5. Shipments for which an incorrect means of transportation
is selected, although it is possible to use a more suitable means.
An example is the use of rail instead of truck to ship goods to
neighboring localities.

6. Double shipment, in which the same product is shipped
two or more times a8 & result of poor organization of distribution,
incorrect location of warehouses, etc.

The elimination of irrationsal shipments will reduce the ex-

penditures of the national economy for shipping goods, waile for

the transport enterprises it is equivalent to releasing consider-
able shipping reserves. The solution of this problem depends on

the proper planning of shipments by the users of transportation,

and on proper responses from the transportation enterprises with

whom the other branches of the national economy and the state su-
pervisory organs are to collaborate.

The tasks of shipping statistics thus include the prepara-
tion of statistical lists such as to reveal irrational shipments.
This work includes shove ali 1ists showing the directions taken by
shipments.

1. FLOW OF PASSENGERS AND FREIGHT

Among individual econmomic regions of the country (industrisl,
agricultural, forest), and among individual wojewodztwos and pow-
iats, there is a lively exchange of goods, consisting in the export
of goods produced in the area in excess of local needs and the im-
portation of goods not produced locally. Shipments of goods be-
tween reglons are usually considerably larger tbam internsal ship-

ments, i.e., those which begin and end in the same region.
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The exchange of goods among reglons or within a region is
associated with the flow of goods making up the so-called freight
stream. The intensity of this stream is expressed in tons of
freight carried per unit time (during a year, quarter, month, day)
in a glven direction through a givean peint, station, port, seg-
ment, line, ete.

The freight stream may be expressed either separately or com-
bined, i.e., for a single type of freight or for all goods carried.

The intensity of freight stream at a given point on a seg-
ment or line usually differs depending on the direction taken. The
direction with a greater quantity of freight, in general or of a
given type, is cal;d the loaded direction, and the opposite direc-
tion is the empty direction. In considering the stream of freight
from the point of view of the rolling stockused one may observe ca=-
ses in which the loaded direction for a freight car of one type is
the empty direction for other types of cars.

There are several statistical and graphic methods of present-
ing freight streams. The more important statistical methods in-
clude the following:

1. Determination of freight flow in terms of the index of
intensity of goods shipment per kilometer of individual segments,
lines, etec.

2. Determination of the volume of goods turnover at hub
and transloading points.

3. Correlation showing the flow of freight as an exe
pression of the shipping connections emong individual stations,
ports, segments, areas, etc. The simplest method of compiling a
correlation table is in a checkerboard, in which the "subject" of

the table (i.e., "from") is the stations, lines, regions, etc, of

origin of the goods, and the "predicate” (i.e., "to") is the sta-

tions, lines, etc, to which the goods were sent.
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These correlation tables sre at the same time a basic tool
for revealing irrational shipments.

An example of a correlation table is the fragment presesuted
below of a so-called interdivisional and interdirectional exchange
list (Table 4). Lists of this type are set up by the PKP separ-
ately for each type of goods carried. If it is shown by the lists
that freight shipments of a given type were during the same time
period shipped in opposite directions, such as from the Rzeszow RMO
to the Lublin RMO and simultaneously from the Lublin RMO to the
Rzeszow RMO, these shipments should be considered basically irra-
tional. They can sometimes be justified by peculiar conditions,
such as the need to transport in opposite directions goods of the
same type but of different qualities, suitable for differsnt con-
crete needs.

Table 4
Name Of GOOAS ceeveosccscencrnse
List of Interdivisional and Interdirectional Exchange for (Month
ANd YEAT) sevecesnvsonssacasssases

[Items appearing in vertical [Items appearing in horizontal
column: ] headings:]

Station RMO and DOKP
Number of Origin

11 RMO Varsaw-West Loedings, in tons

12 RMO Wersaw-Praga Loadings, ia carloads
13 RMO Siedlce DOKP Warsaw

1 DOKP Varsaw RMO Wersaw West
21 RMO Lublin RMO Warsaw Prage
22 RMO Kielce RMO Siedlce

2 DOKP Lublin DOKP Lublin

3L RMO Krakow RMO Lublin

32 RMO Rzeszow RMO Kielce
[continued]
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[Table 4, continued]
33 RMO Nowy Sacz DOKP Krakow
3 DOKP Krakow . RMO Krakow
b1 RMO Katowice RMO Rzeszow
b2 RMO Gliwice RMO Nowy Sacz
43 RMO Opole DOKP Kstowice
Lk RMO Rybnik RMO Katowice
45 RMO Tarnowskie Gory RMO Gliwice
ke RMO Bielsko RMO Opole
RMO Sosnowiec RMO Rybnik
DOKP Katowice RMO Tarnowskie Gory
ete. RMO Bielsko
RMO Sosnowiec
DOKP Lodz
RMO Lodz Kaliska
RMO Czestochowa
RMO Ostrow Wlkp.
etc.

The flow of passengers is the term used for the nuuber of
passengers carried during e unit time in a given direction through
a given point, segment, line, etc. The statistical determination
of the flow of passengers makes use of several methods, including:

1. The index of intensity of pessenger shipping per kilo-
meter of individual segments, lines, etc.

2. The index of traffic frequency, the value of which is
calculated by dividing the number of train-kilometers (car-kilo-
meters, ship-kilomsters) run over a given segment during a given
time period by the length of the operating segment. After this

index has been obtained themean number of persons using the traf-

Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

fie units, i.e., passenger trains, buses, ships, ete, should be
caleulated.

3. The totel number of passengers in hub points (transfer
points).

The flow of freight is usually presented graphically in the
form of one or more dotted lines (bands) on a schematie map placed
on both sides of the shipping line. The width of the band corre-
sponds t0 the intensity of freight flow on the seale adopted for
the partieular ease, and the color used denotes the type of goods
trensported. The flow of empty freight units is shown the same way.

The position of the band with respect to the shipping line follows

the customary traffic direetion (right-hand traffie).

In this manner the flow of passengers may also be presented,
with colors being used to show the siructure of passanger shipping.

Periodically prepared numeriesl and graphic lists of the flow
of loaded and empty rolling-stoek units are very useful for the op-
eration of a trensportation enterprise, making it possible to:

1. Show the degree to which the given sector is utilized
for shipping. In this conneetion it must be kept in mind that the
volume of freight flow within the given segment is made up of:

(a) Shipments which are part oflocal shipping, i.e.,
whieh begin and end within the given segment;

(b) Shipments which originate as losal shipping but go
beyond the given segment;

(c) Shipments originsting in other segmenss wilh a
destination within the given segment;

(d4) Trensit shipments pessing through the given segment.

2. Determine what goods and in what quantities are carried
along the given sdgment, and vhich is the loaded and whieh the

empty direetion for these goods.
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3. Pilcture the origimsand the destinations (segments) for
this flow of freight.

b, Carry out a systematic analysis of shipping operations
over the individual segments.

5. Eliminate irrational freight shipments and empty rolling
stock.
J. THE TRANSPORT BALANCE SHEET

The transport balance sheet is an analytical list whose pur=
pose is to determine whether the given economic region (a territor-
ial complex, wojewodztwo, powiat, or locality), as a result of the
shipping done during the report period, shows a surplus of imports
or exports with respect to a given type of goods , and the size of
the surplus.

The transport balance sheet is calculated as the algebraic

difference (balance) between the velume of a given type of goods

dispatched and the volume of the same type of goods received dur-
ing the report period (usually a year). If goods dispatched ( i.e.,
exports) are in the majority the transport balance sheet is con-
sidered pogitive, and the export surplus is marked plus. If goods
received (i.e., imports) are in the majority the balance is nega-
tive, and the import surplus is marked minus. When arrivals and
dispatches are equal, or when both are lacking entirely, the bal-
ance is called zero.

The 1ists making up the transport balance sheet should take
account of imports and exports by all individual meens of trans-
portation used in the given case.

An example of the tabular form of calculating a transport

balance sheet is the following form (Table 5)t
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Table 5

Disgatehes g:.,ooo ‘f.onﬂ) Arrivals !15000 tons‘! Transport

Type of Internal Bxportis Interna Tmports Balance
Transport Total Shipments (1-2)  Total Shipments k-5 -6
1 2 3 L 5 T

1
2
3
Total 4,850 2,000 2,850 5,650 2,000 3,656 -800

The plans for transport balances are compiled according o
similar forms with the necessary changes. They constitute a start-
ing poeint for the proper planning of shipments.

The economic statistics of shipments has the greatest inter-
est in transport balance sheets. They are used as an aid for plan-
ning goods distribution, for planning the location of industry, etc.

The transport balance sheets are also important for trans-

portation, particularly for economic justificetion of the construc=~

tion of new railroad lines and roads, or of the rebuilding (expan-

sion, improvement) of existing comminications lines.
K. THE SHARE OF INDIVIDUAL MEANS OF TRANSPORTATION IN SHIFPPING

Table 6 contains statistical data, expressed as percents, on
shipping and runs coumpleted by individual means of public transpor-
tation in 1948 and 19L9.

The percentage share in the shipment of passengers and
freight does not coincide exactly with the percentage share of the
number of rune completed. This is to be asceribed to the differen-
ces in the mean distance traveled per passenger or per ton of freight
by individual means of transportation. This explains vwhy, for ex-
ample, the percentage ehare of truck transport in freight runs com-
pleted rose considerably less rapidly than the quantity transported,
and why the number of passenger runs even fell percentagevwise vhile

the number of passsengers carried increased.

- -
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Table 6

Goods Carried Freight Runs
Means of Transgortation EE Eﬁ 19 1949

PXP (normel-gauge and com-
miter) : 96,751 94,053 98.827 98.510

Public automotive transport
(pxs, ete) 2.TT10 5.504  0.385  0.L8k

Inlend shipping 0.h72 0.346  0.786 1.004

Air transport 0.007  0.007  0.002  0.002

Total 100,000 100.000 100.00C 100.000
No of Passen-

Means of Transportation ers Carried Passenger Runs
1955 1259 12118 1952

PKP (normal-gauge and com-
mater) 89.h2  §7.643 92.966  93.489

Public automotive transport
(PKS, etc) 10.427 12.210  6.806 6.281

Inland shipping 0.11h 0.132 0.123 0.134
Air transport 0.017 0.015 0.105  0.096

Total 100.000 100,000 100,000 100.000
L. STATISTICAL COMPILATIONS

The principle, meutioned in the General Remaris, of the pri-
ority of the plan over statistics, must be observed particularly
strictly with regard to the shipping plan end statistics.

The shipping plen is of exceptional significance from the
point of view of both the transportation enterprige and the na-
tional economy. The shipping plan is, on the oré haad, an economic
pasis and starting point for all other detailed plans of the trans-
portation enterprise; on the other hand this plan must provide for
full satisfaction of the shipping requirements of the entitfe na-
tional economy in production, distribution, ete.

The strict dependence of the shipping plan on elements ori-

gineting in the plan for production, distribution, etc, means thet

-T2 -
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the method of compiling the shipping plen is not yet stabilized, but
is rather being improved year by year. Under these conditions it
is impossible to determine in & fixed manner vwhat tebles ere to be
processed statistically, and ho. This also expleins the fact that,
in regard to some matters merely discussed, the forms for statis-
tical lists used in calculation are presented in the text, and the
need for setting up lists of this type is emphasized.

The indexes to which these compilations of operational ship~

ping statistics should correspond will be presented in greater de=-

tail in section B, The Divisions of Shipping Statisties.
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CHAPTER III. STATISTICS ON THE NUMBER AND OPERATION OF ROLLING STOCK

A. INTRODUCTION

Statistics on the number and operation of rolling stock are
a basic part of operational statistics. The term "operation", in
the strict sense of the word, means the utilization and mainten-
ance of the materisl-technical resources of an enterprise in ac-
cordance with requirements.

Operational statistics in the broader seuse refers also to
statistics on employment and wages, as well as to materials sta-
tistics; all of which are discussed in separate chapters.

This chapter is devoted to a discussion only of the utili-
zation of rolling stock, specifically locomotives, cars, buses »
tugboats, barges, etc.

The uninterrupted and accident-free operation of shipping
and the fulfillment of the tasks assoclated with it in the most ef=
fective possible manner require organization of the transport en-
terprises such as to provide for strict collaboration of all ser-
vices end all workers in the transportation enterprise; and the
most effective utilization of all availsble material-technical re-
sources. The results of the organizational efforts are reflected
both in the productivity of the rolling stoék and in labor produc-
tivity. Thie latter element, however, comprises another branch of
statistics, the statistics of employment and wages.

Statistics on the number of rolling stock must use special
methods since rolling stock, which is the principal tool of trans-
portation work, is composed of a large number of various types of

units, which are in constant movement. A knowledge of the number

of units is not sufficient to depict operationsl results; this re-

quires data on the number of available rolling stock, its condi-

tion, composition, and location at all times.

- T4 -
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In order to obtain complete material on the operation of
rolling stock statistical observations must be made during opera-
tions, i.e., at the point of operation of the rolling stock and as
the work progressss. These data are registered on specified forms
according to obligatory instructions and service regulations.

In order to describe the results of its investigations the
statistics of the number and operation of rolling stock has had to
develop and apply a very large number of units of measure and de-
rived numerical characteristics. The units of measure used include:

1. Simple units, consisting of natural units (such as the
namber of locomotives, cars, buses, trucks, barges, etec), units of
weight, measure, and time (such as kilometers, meters, tons, wonths,
days, hours, etc), and units of certain functions {such as the num-
ber of freight cars loaded, the number of cars received loaded
from other lines, etc).

2. Complex uuits, used primcipally for guantitative escrip-

(a) Of time, during which the rolling stock or a part
of it was working or in a certain state (such as car-days, barge-
days, locmmotive-hours, train-hours, etc).

(b) Of the operation of the rolling stock, in the form
of so-called rumns. Run units, used by the statistics of rolling-
stock operation, are primarily intended to describe, quantitatively,
in kilometer units:

(i) Rolling-stock traffic, specifically the number
of kilometers run by the rolling stock or a portion of it. This in-
cludes units such as train-kilometers, locomotive-kilometers, car-
kilometers, car-sxle-kilomsters KM-kilometers, etec.

(11) Shipping operation of the rolling stock, as-

gociated with the movement of the weight both of the load carried

-1

Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8



Sanitized Copy Approved for Release 2010/07/13 : CIA-RDP81-01043R000400040010-8

and of the equipment itself. This unit appears only in statistilcs

on the operation of rallroad rolling stock, as "gross ton-kilometers".
(411) The effect of traffic or shipping operations.

This group of units includes ton-kilometers and passenger-kilome-

ters, but only net ton-kilometers in the statistics of railroad

rolling-stock operation.

3. Mean units, which are essentially averages, are used as
units for describing the degree of utilizction or the quality of
operation of rolling stock (such as the average load weight in tons
per freight car or freight-car axle, the average number of people
per passenger-car axle or per bus, the average run per functioning
locmotive per hour, etc).

The derived numerical cheracteristics used are averages
(Means) and indexes of structure and intensity: tha latter appear
most frequently in the form of so-called coefficients.

Both units of measure and derived numerical cheracteristics
together form logically connected and sometimes very extensive sys-
tems., These systezms have, or should have, the following features:

1. The individual units of measure should define, in sim-
ple fashion:

(a) The numwber, composition and condition of rolling
stock at a given moment or over the report period;

(b) The quantity end quality of rolling-stock opera-
tion during the report period.

2. The derived numerical characteristics should evaluate
the condition or the results achieved. They are control figures
of plan fulfillment and a key to analysis.

Because of their techmnical and operational differences, and

because of the method of operation resulting from different tasks,
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individual means of transportation make use of special systeus of
derived numerical characteristics and units of measure.

The different structures of these systems have been influ-
enced also by the historical develapment of the individual means of
transportation. The younger means of transportation, such as auto-
motive, have very consistent systems, but they are ag yet incom-
plete with respect to methods and practice.

The older means of transportation have fuller systems whose
structures are filled out. The system used by the railroads, for
instance; numbers around 500 units of measure and derived numerical
characteristics. The systems of these older means of transporta-
tion, which are the result of a certain accumuletion of units of
measure and derived numerical characteristics throughout time, re-
quire more detailed comnection of individual elements imto a single,
carefully thought out whole.

B, STATISTICS ON THE NUMBER AND OPERATION OF RAILROAD ROLLING
B8TOCK

l. Statistical Material

The vehicles comprising the railroad rolling stock are divi-
ded into the following basic groups:

l. Freight cars.

2. Passenger cars end rail motor cars.

3. Steam, electric, and internal-combustion locomotives.

Thie breakdown refers simultanecusly to statistics on the
number and operaticn of railroad rolling stock.

Another special part of this statistics is made up of trains,
vhich are the organizational traffic unit assuring vehicles thg ne=
cessary technical conditions for performing shipping operations.

Collected statistical material includest
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1. Deata on the number of loocomotives, freight cars, and
passenger and rail motor cars.

2. Data on the oparation of rolling stock, particulerly in
regard to freight cars:

() The number of cars loaded and unlosded.

(b) The number of cars received from neighboring areas
and from foreign rail systems, as well as the number of cars handed
over to them.

3. Date on runs:

(2) Train runs expressed in train-kilometers and train-

(b) Locomotive runs in train traffic and in other traf-
fic, expressed in locomotive-kilometers and locouwotive-hours.

(c) Car runs, expressed in car-kilometers and axle-
kilometers.

(d) Runs of gross train weight and net load weight, cal-
culated in ton-kilometers.

Data on the number and operation of freight cars are regis-
tered by the stations; on the number of locomotives by the locomo-
tive shops; and on the number of passenger cars by the car shops
(locomptive shops).

The railroad rolling stock is registered both according to
certain data (i.e., according to size as of a given moment) and for
a given period (i.e., according to the size of interval which may
be a day, month, quarter, or year).

The method of registration for a given period is used either
in a direct form (such as the sum of car-days or train-hours in a
given time period) or in the form of averages derived from the num-
bers reglstered eccording to a series of data in a given time pe-

riod.
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Bxample. The number of freight cars for a given wonth is
caleulated as the average of the number determined as of the final
hour of each day during the given month.

Data on the composition, welght, and travel of trains, and
on rolling~stock runs, are registered by the train engineers, who
make reports on trair trips, on cars belonging to the trains, and
on the operstion of locomotives.

Reportsof locomotive operetion are used by the okreg direc~
torates as basic material for eslculating the runs of trains, cars,
car axles, the weight of traine and of loads carried, the travel
time and down-time of trains, and other date dealing with the tra-
vel of locomotives and the composition and operation of trains.

Statistical material is collected aeccording to okreg direc-
torates for individual calendar months, and should include the work
done on all lines of the given okreg directorate.

A knowledge of the length of the operational line or net-
work in the okreg is necessary for a calculation of eertain coef-
ficients (such as the intensity of traffic, expressed in the number
of train-kilometers, axle-kilometers, gross ton-~kilometers per day
per kilometer of operationally funectioning line within the direec-
torate okreg).

For this purpose the directorates breesk the lines down into
segments the length and number of which depend on technical condi-
tions and traffie intensity.

A% the completion of the report month the directorate pre-
pares the following separate reports for single-track, double-
track, end malti-track lines:

1. Reports on all segments in the okreg, both active end
inactive, showing their length in kilometers; in these reports the
length of segments bordering with neighboring directorates in at-
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tributed for purposes of statistics on rolling-stock operation, to
the end stetions, and not to the border points lying beyond these
stations.

2. Reports on segments closed to traffic, including the
date of closure and of reopening, and the length of the segments.

These data are used to derive the average daily operational
length of functioning lines in the directorate okreg, using the
following formula:

D=

A - (B + Cyny + Conp + Cgng >

n
where D = the average daily length of functioning lines, calculated
separately for single-track, double-track, and multi-track segme

A = the total length of all segments of a given type (i.e.,
single-, double~, and multi—track) in the okreg, functioningand
not functioning:

B = the total length of non-functioning segments throughout
the month (single-, double-, and multi-track segments);

Cys 02, C3 = the length of segments or portions temporarily
closed to traffic (for single-, double-, and multi~track lines);

0y, Oy, U3 = the number of days during which these segments
or portions were temporarily closed to traffic;

n = the number of days in the report month.

The total average daily operational length of all function-
ing railroed lines in the okreg will equal the sum of the average
daily operational lines of the functioning single-track, double-
track, and multi-track lines. These data are given in integral

nunbers.

2. Freight Cars
Types of Freight Cars

The freight cars of the PKP are divided into the following

seven types:
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1. Closed cars (symbol K).

2. Open cars with sides higher than 50 centimeters, so-
called "coal cars" (symbol W).

3. Open cars with no sides or sides no higher than 50 cen-
timeters, so-called "platform cars" (symbol P).

L, Cars'containing reservoirs for carrying liquids, gases,
ete, so-called ™ank cars" (symbol R).

5. Special cars (symbol S).

6. Service cars, intended primarily for transportiag mass
goods for the service needs of the railroad system (symbol X, plus
k, wy or p).

T. Service cars with no series denotation, but with inscrip-
tions indicating the purpose of the car (first-aid, sanitary, snow
plows, etc). when stopped at & station a car of this type is
counted as not in traffic.,

Cars with four and more axles are denoted by double capital
letters (KX, PP, WW, etc) instead of single letters.

Frelght baggage cars, denoted series ft and intended for
train service on freight trains, andclosed freight cars, when adap-
ted for carrying passengers (so-called "towos"), are part of the
freight rolling stock.

Registration of the Number of Freight Cars

Registration of the number of freight cars according to the
requirements of rational car management is a complicated matter,
since freight cars are not only in constant movement but frequently
change their status, passing from the sco-called working stock of
cars to the group of cars out of service, or back again, and from
the stock of able cars to the group requiring repeir, or disabled

cars.
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The highly dynasmic nature of freight-car location and the
particularly frequent and large changes in structure of this por-
tion of railroad rolling stoek means that the so-ealled inventory
number of freight ears is only barely useful for car msnagement.
The inventory number of cars is derived from records of permanent
resources whieh denote primarily features of a finaneial nature
(value, degree of utilization, ete) of the property of an enterprise.

This type of (inventory) list is made at long time inter=
vals on speeisl orders of the central authorities, and follows a
speeial procedure.

A sort of supplement to inventory records is the permanent

assignment of individual freight cars to so-called home shops for

periodic inspection and repairs. The home shops thus have an op-

portunity to record repairs made and the state of repair of the
cars leaving the repeir shops. This gives the records partieular
importanee from the point of view of operational requirements as well.

Data on the number of freight ears which are aetually at the
disposal of & given railroad directorate on a given day or during
a perticular time period are provided by a special registration the
purpose of which 1s to establish the so-ealled total nmmber. This
means a determinatien of the total number of freight cars within
the okreg of the directorate as of the end of the report day.

The total number ineludes all freight ears, both those be-
longing and those notbelonging t0 the directorate. The total num-
ber of freight cars is divided into two groups:

1. The number of cars out of serviee (W), and

2. The number of working ears (R).

The freight cars vhieh for various reasons eannot be used
for shipping eomprise the number of cars out of service. This

consists in turn of cars:
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Undergoing and awaiting repairs.
Held up at warehouses.

On service trains.

On first-ald trains.

For carrying passengers ("towos" cars).

Being sought (as well as those found and being held for

At the disposal of the militery authorities.
Placed in reserve.
Leased for shipping along a side line,
In permsnent use by other institutions.
Undergoing and awaiting disinfection.
Assigned to the service group.
13. Individual cars assigned to the exclusive use of indiv~
idual services.
The remaining freight ~ars used for shipping make up the
number of working cars (R) or the number of functioning cars. The
number of working cars (R) is obtained by subtracting the number of

cars oub of service from the total number (R = 0 - W).

Determination of the Total Number of Freight Cars

The totel number is determined the first time by 1listing or
counting, in the field, the freight cars throughout the network.
This listing or counting of the total number is repeated when ne-
cessary.

The hour of receipt of cars from nelghboring directorate
okregs and from foreign railroad systems, and of the delivery of
cars to neighboring okregs and forelgn railroads is registered by
designated liaison stations {interdirectorate and frontier stations)

separately for each report day.
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The number of cars received on the first report day is added
to the original total, and from the total obtained the number of
cars delivered during the first report day is subtracted. The dife
ference obtained will represent the total number of cars as of the
final hour of the first report day of the given directorate.

The total number as of the end of esach subsequent day is de=
termined in similsr fashion, i.e., by adding the number of cers re-
ceived during the report day to the number remaining from the pre-
vious day and subtracting the number of cars delivered during the
report day.

The total number of cars throughout the PKP network is deter-
mined by adding the number of cars received from neighboring for-
eign railroads during the first report day to the original total
nunber for the entire PXP network, and by subtracting frow this
total the number of cars sent abroad during the first report day.

The total number of cars for the entire PXP network as of
the final hour of the given report day may also be obtained by add-
ing the totals for the individual directorates.

In determining the total number the directorates should
teke into account changes occurring in car inventory during the
given report day:

1. Newly-built domestic and foreign cars added to PKP roll-
ing stock are included in the total of cars received.

2. Forelgn cars removed from the PKP rolling stock, and doe
mestic cars written off the inventory, are added to the total of
cars delivered.

The Ministry of Railroads calculates the trensfer of cars
from the PKP to foreign railroad systems and back, and meskes a daily
determination of the total number of cars, with a separate deter-

mination of domestic end foreign cars, for the emtire PKP network.

-84 -
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The total figures obtained in the above manner, i.e., by cal-
culating transfers of cars, can be sald to be obtained by the bal-
ance-sheet method.

Independently of this the operational divisions and the sta-
tions carry out other forms of registration of freight cars. This
has an auxiliary and control function in relation to the basic reg-
istration outlined above. This includes:

1. A register of cars received and sent out, wade by the
larger stations.

2. A register of freight cars to be sent out of the station.

3. A list of cars taken out of service because of damage or
pecause the deadline has passed for the periodic iaspection.

4. A booklet listing damaged PKP and foreign freight cars.

5. Reports on freight-car operations, submitted by the op-

containing dats on the number of cperating
cars and those out of service.

5. Numerical reporis or cars out of service, sub-
mitted by the stations separately for each cause of removal from
service.

The total number of freight cars mentioned earlier represents
the number as of a certain date. The number of cars for a given
monthly report period, on the other hand, is the so-called "aver-
age dally number of freight cars during the report month". Like the
total number, the average daily number makes a distinction awong:

1. The total number of cars broken down into covered, cosl,
platform, tank, eand special cars.

2. Cars taken out of service (for repairs, reserve, ser-
vice trains, and other purposes).

3. The number of operating cars broken down into categories

as in 1. above.
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The average daily aumber 1S calculated by dividing the sum
of the total daily numbers for the whole month for each type of car
by the number of calendar days in the report month. The average
daily number of each type of car out of serviee is calculsted the
same way.

As the foregoing makes clear, registration based on the to-
tal number of cars shows the number in natural units (i.e., in cars),
but it completely overlooks the differences in the total capacity
of cars included in the total number.

Operation of Frelght Cars

Each day some of the cars out of the total of operating (func-
tioning) cars begin a new program of work, consisting in their util-
ization for loading, which is to be followed by shipment and unload-
ing.

The term "car operation", for the work performed by the cars
of a given okreg during a report day, in the sense accepted in
freight-car management, means the total of cars loaded at okreg sta-
tions plus loaded cars received from neighboring okregs and foreign
railroads during the report day.

The operation of freight cars throughout the PKP network is
expressed in a simi)ar manner: as the sum of the number of cars
loaded at all PKP stations plus the number of loaded cars received
by the PKP from neighboring foreign railroad systems.

The statement that the operation of freight cars means the
sua of cars loaded and received in a loaded state should be supple-
mented by saying that the sum of loasded cars also defines the work
of the given statious.

The number of loaded cars in a given network, plus those re-
ceived loaded from cutside, gives an approximate picture of the tg-

tal volume of goods shipped in the given metwork. The eas, and
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particularly the speed, of compilation of data on the number of
these cars, or 6n the operation of freight cars, in comparison with
the laborious, complicated, and lengthy processing of shipping in-
voilces for this same purpose, guarantees a lasting and important
role in railroad statistics to this method of collecting report
data on freight-~car operation.

By using this cod;ept of freight-car operation to calculate

the coefficient of car turnaround (defined below) it becomes pos-

sible to calculate the size of this coefficient the very day fol-
lowing the report day.

Data on the number of cars loaded in the given network dur-
ing the past report day are compiled by the stations in so-called
reports on the number and operation of freight cars. O. this basis
similar reports are also compiled by the operational departments
for the okreg directorates, and by the directorates for the Minis-
try of Railroads.

Utilization of Fre;gpt Cars in Time

"ear turnaround” means essentially the time period which
passes from the moment a cer is presented for loading to the mowment
it is again presented for loading.

In the time period representing car turnsround the follow-
ing functions may be distinguished:

i. The car is presented for loading.

2 car is loaded.

3. car waits for the train to be made up.

4, train 1s made up.

5 loaded car travels with the train.

6. train is handled at techmical stations.

Te car is presented for unloading.
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8. The car is unloaded. Depending on the situation the car
may be presented for loading at the seme station at which it was un-
loaded, thus completing the turnmover; or after unlosding other func-
tions can follow:

9., The empty car waits for a train to be made up.

10. A train is made up.

11. The empty car in the train is taken to the point of next
loading, together with the operations at technical stations. When
the car is next presented for loading the process starts again.

Travelby empty and loaded freight cars as part of trains is
registered in a mamner sufficient for the requirements of statis-
tics. There are, however, no report data on the time spent in in-
dividual functions during the time the cer is waiting without a
train. Registration of this kind for each car separately, so-called
numerical control, would of course be costly, but it can be done at
stations in which not more than 200 cars are turned around each day.

Therefore the okreg directorates control the work of larger
stations through nonnumerical quantitative comtrol. Daily the sta-
tions denoted by the directorate submit the mean down-time per car,
showing how many hours, on the average, the frelght cars remained
at the station on the particular day, without, however, mentioning
the time spent in individual functioas.

The mean down-time per car at the station, im hours for the
particular report day, is obtained by dividing the total down-time
in car-hours by one~half the total of cars arriviag amd departing
during the day. The total of car-hours of down-time and the num-
ber of cars arriving and deperting duriag the report dey is obtained
by the station by calculating the npumber of car-hours on printed
Porms containing the following columns, plotted against hours of

the report dayt
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1. Hours of the report day
Numbsr of cars
2. Arriving
(plus those remaining from previous day)
3. Departing

4, Number of working cars

5. Nunber of hours down-time

6. Numbsr of car-hours.

Coluvmn 1 of the form indicates hours of the report, beginning
with hour O. Columm 2 contains the vumber of cars arriving, and
column 3 the number departed, by hour. Column k4 shows, as of hour
0, the number of working ears from the previous day as of the final
report hour. The numbers of working cars in subsequeut hours is
ealeulated from the dste contained in columms 2 and 3, together with
adding or subtracting the net of thess columns from the nuwmber of
working cars as of the previous hour, shown in eolumn 4, Column 5
gives the number of hours down-time in real hours, while the total
of figures from column 5 for the report day should always equal 2k.
Column 6 gives the number of car-hours of down-time as the product
of the number of working cers in column 4 multiplied by the number
of hours down-time in column 5. At the end of the day the final
figures should be obtained for columns 2, 3, 5, and 6.

The number of cars taken out of service is not added %o the
number of ears arriving and departing; cars received frow repair
and disinfeetion are counted among those arriving, while those sent
from the station to repair or disinfection after unloading are
counted among departed cars.

Although this system of registering car-hours of dewn-time
at stations still requires considerable perfeetion it can, in its

present form, illuminate a number of problems concerning time and
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the causes of excessive freight-car down-time at stations, and can
provide some information on the effeciiveness of preventlve meas-
ures.

It should be noted that stations in the USSR use a similar
system of registering car-hours of down-time at stations, except
that separate records are kept for cars going:

1. Yo loeding and unloading.

2. Throuph %he station in a routed train.

3. Through the station in a train to be remade there.

Coefficient of ecar turnaround. A calculation of freight-car
turnaround on the basis of data derived from an exhaustive deter-
wination of the duration of eech function in the shipping process,
or from establishing at least the first moment in the turnaround
cycle of each car, would require considerable expenditure of labor
and the use of a large number of workers.

gtatistically, therefore, mean freight-car turnaround time
is determined in s simplified menner, based on the relationship ex-
isting among mean turnsround time, the number of cars loaded and
unloaded in the network (freight-car operation), and the number of
functioning (working) freight cars. This relationship consists in
the fact that the product of the first two quantities equals the
third quantity. If, for example, daily car loadings are to equal
200 cars with & mean turnsround time of 0.5 day, total loadings re-
quire 200 x 0.5, or 100 cars, since after 100 cars have been loaded
for the first time they can, after half a day has passed, be loaded
again. If, on the other hand, deily loadings sre to equal 200 care
but mesn car turnaround requires 3 days, the active number of freight
cars needed equals 200 x 3, or 600 freight cars, since after 3 days
have passed the 200 cars loaded on the first day will be ready for
losding again, and can be supplied for reloading om the fourth day.
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